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Lower Duwamish Triad Samplifg Event—Technical Repori

Introducﬁon

This revised and expanded document déscribes field-related events and results from a 2004
investigation to define patterns and determine source(s) of polychlorinated biphenyls (PCBs) in a

reach of the Lower Duwamish River, Seattle, Washington. These results are being used to guide

Remedial Investigation/Feasibility Study (RI/FS) and Corrective Measures Study (CMS)
~ decisions. The investigation is associated with two regulatory authorities, RCRA and CERCLA.
A variety of parameters were analyzed, including grain-size, total organic carbon (TOC),
semivolatile organic compounds (SVOC), metals, and PCB, in order to determine exceedances
~ of Washington State Sediment Management Standards. The’ distribution of PCB up-river from a
known source was not understood in relation to other potential sources. The PCB data are being
used to resolve PCB patterns and to permit EPA to make a "boundary” decision concerning the
influence of two different source areas. Immunoassay analyses of sediments from shallow
_.borings were also used to direct placement of deeper cores. Samples were split into Aroclor )
samples (for off-site laboratory analysis) and immunoassay samples (for rapid-turnaround
analysis at-a Navy laboratory in San Diego, CA), resulting in a large collaborative data set (97
stations) that permitted a "Demonstration of Method Applicability” (DMA) for the i iminuncassay
in a complex urban sediment mixture. That evaluation:is reported elsewhere. (Sectron PCB
results sectron for a link.) .

Surhmary of Field Sampling Acﬁvities

- Figure 1 shows a map of the reach near river mile 3.8 on ) the Lower Duwamish River, in Seattle
Washington. In the figure, the" statrons deslgnated 200 and purple coded are statlons prevrously
sampled by the Boemg Company, stat1ons coded 300 were sampled in th1s myestlgatron as
surface and subsurface cores. Yellow statlons were surface sampled usmg an : adaptlve fill
methodology to address areas of greatest uncertamty followmg evaluatron usmg Vrsual Sample

Plan version 3.0.
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Lower Duwamish Triad Sampling Event—Technical Report:

, Near River Mile 3.8

Figure 1. Sample Locations on the Lower Duwamish Rive
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Lower Duwamish Triad Sampling Event—Technical Report

Field sampling activities were performed by Herrera Environmental Consultants (Herrera) and
staff from the Army Corps of Engineers (USACE) between August 16 and 27,2004. Phase 1 (a
comparison of a limited number of PCB samples to both immunoassay by Method 4020 and
Method 8082-GC/ECD) was compléted at an earlier daté. Sediment sampling for this
investigation was completed in two phases, as directed by the project specrﬁc Quahty Assurance
7 PI‘O]eCt Plan (QAPP, USACE 2004) .

- m Phase 2 - Surface and subsurface sediment samples were collected at 16
' station locations. These locations were identified as EPA bank/outfall
locations, EPA “hot-spot” locations, and EPA spatial locations.

®  Phase 3 — Adaptive (“Triad”) surface sediment samples were collected at

additional locations. These locations were identified as previous Boeing

sample locations and “filler” sample locations between Phase 2 locations.

| » : )
. One of the purposes of the data collection activity was to increase the amount of data to better
determine the correspondence between the two analyses, in order to determine the usefulness of -
the immunoassay in “guiding” future samplmg for this suite of compounds
_ Gy e
Planned sampling activities are described in the QAPP actual field act1v1t1es aré described
below, and documented in log books and on sediment log sheets (Appendix A). Photographrc
documentatron representmg a subset of sediment samples is presented in Appendrx B
. [ PR RS R .

The site specific Health and Safety Plan (HASP) (Herrera 2004) was'followéd and no heath and
safety concerns occurred during theé field' sampling event adbod g

] T L 1 BN TR IR 'i!:.!-lft!'\ RIS SN RTU

Surface and subsuifacé sedifnent samples were collected between the river bank and navigation
channel using the vessel R/V Kittiwake to deploy sampling equipment. Surface sediment
samples were collected using a smgle van Veen sampler and stibsurface sediment: samples were
collected using a Vibracorer.: Samplmg equrpment was deployed and}retneved‘ fromi the stern of

‘e

‘the boatusing a winch. © ' ¢ o 1 forate modah T gen b o
Phase 2 surface sediment samiples were collected durmg the first-two days of ﬁeld act1v1ty
Subsurface core samples were collected over two days followmg‘surface sample'collection. An
attempt was made to collect surface and’ subsurfade samplés at'the 'samé Hocation: ‘Due to
subsurface debris, most core locations were shifted from the correspondmg surface sample
locatrons o ! L R E R A N LA CISHL R | A b g L7

- . | . G
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Sample locations were electromcally recorded usmg an- onboard diffeféiitial global positioning
system (DGPS) with an accuracy of £2 meters. A companson of actual (final) ﬁeld station
locations to planned Station locations'i is presented in'  Table' 1 Station’ ‘[ocations wére adjusted in
the field if refusal wds'éncduntered-at the planned station: 1dcation coordmates Thrrteen surface
‘station locations varied from plafined station'locationg'by grédterthan I'metér;'ad shown in Table
1. Refusals occurred due to the presence of rocks and other debris or due to insufficient water
depth for the boat to- trarieuver wrthout ‘drsturbrng the sedrment surface’'Final field' loéatrons for
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Lower Duwamish Triad Sampling Event—Technical Report

i

. subsurface core samples varied by greater than one meter from the corresponding final surface
grab station locations due to refusal by subsurface debris 15 out'of 16 times. :

1l

Planned and final station location coordinates are preseﬁted in Appendix C.

Table 1. Comparison of planned station location to final field station locations.

- Station ID

Distance of Final Surface
Grab Station Location
from Planned Station
Location

Distance- of Final
- Subsurface Core Station
Location from Final
Surface Grab Station
Location

Comments

Phase 2 stations

SD-DUW-307 0.6 meters south 5.7 meters southwest 2 subsurface refusals

. SD-DUW-309 0.3 meters north 5.9 meters southwest , '
SD-DUW-310 0.3 meters southwest 4.] meters southwest 1 surface refusal
SD-DUW-311 0.9 meters southeast 3.2 meters northwest '
SD-DUW-312 5.0 meters southwest 2.0 meters east 3 surface refusals ‘
SD-DUW-313 8.2 meters northwest 4.3 meters southwest, . | 5 surface and 2 subsurface refusals
SD-DUW-314 * 7.3 meters northwest ' '0.8 meters northwest | 5 surface and 1 subsurface refusals
SD-DUW-315 | 0.3 meters northwest 1.4 meters south 1 surface refusal
SD-DUW-316 |  O5Smeterssouth . -| ' 55meterssouthwest | ' ¢ '
SD-DUW-317 0.4 meters south 'S Smeters northwest | 1 subsurface refusal
SD-DUW-318 _ 0.3 meters northwest 2.8 meters northeast
SD-DUW-319 | 1.7 meters southwest | - 1.3 meters northwest ' |
SD-DUW-320 0.9 meters northeast | . . 1.6 meters southwest ., . ;
SD:DUW-321 | 0.8 meters southeast | 2.3 meters northeast | )
SD-DUW-322 0.3 meters southwest "~ | " 2.1 meters southwest ~ | 1 subsurface refusal =

SD-DUW-323

. 2.2 meters southwest,

.2.3 meters southwest_

1 surface refusal

Phase 3 stations

t til b

T (PR T

SD-DUW-206 ' 0.9 miers east” U NAL

SD-DUW-207 0.3 meters south: - - - |- . NA--

SD-DUW-208 0.6 meters northeast - . NA

SD-DUW-209 3.4 theterg Souttifhst - oo LI NARIES s ] g defudalt s bbb

SD-DUW-210 0.2 metess souih - Al NAT T ' :
 SD-DUW-211 L1 thetérs southwest b AR Y PRI

SD-DUW-212 ' 0.6 metets east ! L NARE .

SD-DUW-213 0'8 meters northeast: o NAR I

SD-DUW-214 -| 0.5 ieters southedst ' : Dot db e

SD-DUW-215 1.0 nieters Southeast ST R S

SD-DUW-216 0.6 meters northeast: - folmn

SD-DUW-217 | 0.4 méters northwest - -

SD-DUW-330 0.7 thétets'northéast. ou Ll 40
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Lower Duwamish Triad Sa}np/ing Event—Technical Report

. : Distance of Final
Distance of Final Surface Subsurface Core Station
Grab. Station Location - Location from Final
oo from Planned Station Surface Grab Station
Station ID . * Location ’ Location Comments
SD-DUW-331 0.8 meters southwest . NA
SD-DUW-332 " 1.6 meters southeast : ~ NA
SD-DUW-333 . 2.9 meters southwest - NA
SD-DUW-334 1.0 meters west . NA
SD-DUW-335 0.8 meters northeast _ NA
SD-DUW-336 | 04 meters southeast _ ~_NA
SD-DUW-337 0.0 meters. NA -
SD-DUW-338_|  14.5 meters northwest NA 5 refusals
SD-DUW-339 _12 4 ineters northwest NA | S refusals.
SD-DUW-340 0.6 meters southeast ' . NA )
- SD-DUW-341 5.0 meters northwest - NA - | 2 refusals .
SD-DUW-342 | - 0.1 meters NA
SD-DUW-343 0.4 mieters south ___'NA
SD-DUW-344 6.4 meters northwest 1 CNAL. 7 | 3refusals T
'SD-DUW-345 0.1 meters west : NA

&

Coordinates are North American Daturn (NAD) of 1983 State Plane. Washington North
NA~ Not apphcable (Phase 3 involved surface samplmg only) TP T TR T | .
. ‘ S HERRTIY ittluil(]l '

[ . I . '). i Lo
All sample handhng and custody procedures outhned in the QAPP were followed.. o 'Field
activities and deviations from the QAPP for surface and subsurface samphng are dlscussed n

more detall below A e : e

‘ R
- . . s
W S EPEPE ‘ I
. vt
\ . . WS

Surface Sediment Sampling | Lo

Surface sediment samples for Phase 2 samphng were lCOlluCted on August 16 and 17,2004.
Phase 3 surface sediment samples were collected on August 26 and 27,2004, All samples were
' collected from the top 10 centimeters of sedlment using a smgle van Veen sampler as described

ey oy

o,

| station locatlon adjustments | due to rocks or debris at
re performed durmg ﬁelc samplmg act1v1t1es

ey
4

UL PRTE TR : B P A
: . S . e g

Subsurface Samplmg , }
Subsurface sedunent 'san ‘ples werecollected usmg a letocorer on August 18'and 19, 2004.

Samples were collected from all 16 stat10nsudent1f1ed for the Phase 2 sampling event,

3

N X 4 N of .
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* Lower Duwamish Triad S_ampling Event—Technical Report

i

Deviations from the QAPP for subsurface sediment field sampling activities included the

~ following:

2 Overlying water was decanted from the top opening of the core tubes
rather than drilling holes through the core tube at the sediment/water ' -
interface. Because sediment was not collected for analysis from the O to 1
foot interval, any disturbance to the sediment surface caused by decantmg
from the top of the core tube did not affect sample quality.

» Cores were processed at Herrera s laboratory, where a walk—m cooler was.
" not available. Core tubes were storéd vertically, packed in ice, and _
wrapped in plastic until processed. Samples were not adversely affected.

B Adequate sediment core depth was not achieved at two sample stations
' due to refusal. Samples were not collected from the 2- to 3-foot depth at

- SD-DUW-318 and samples were not submitted for the 4 to 5- or 5- to

6-foot depths at SD-DUW-321. ' : :

An additional (unplanned) subsurface sample was collected from station
SD-DUW-313 because a sheen was observed in this core. The sample -
collected from the 1- to 2-foot sample interval was submitted to the EPA
Region 10 Laboratory for analysrs of semivolatile organic compounds, and
results are presented later in thiis report. Deeper samples at this locatlonl

-could not be collected due to refusal and the sampling station was moved
four meters to the west

e o R [ XD
Accurate depth of penetration. could not be measured, partly due to tubes bendmg ‘as they were
driven into the sediment and because physical indication of penetration depth was not always
evident on the core tubes once they were retrievéd. On-the'second day of coring activities, the
10-foot core tubes were cut down to 7-foét lengths prior to sampling. ' This prevented the tubes
from bendmg, and the entire length of the tube could then penetrate the sediment.

P o P T IR PR I (;‘.l.~.t..-l R P

The estimated and measured percent recovery for:each station is;presented on the sediment log

. forms (Appendix A): Sample collection depths:(i.e:; b to 2. feet,:2 to 3 feet; etc.) were not

adjusted based on the calculated percent recovery. An ¢ estlmated” quallﬁer (E) was applied to
percent recovery values associated wrth c¢orés that did not fully penetraté the 'sédithent and only -
physical mdlcatlons (markmgs on the core’ tube) or 'Vibracorer cable’ payout gstimates were used
to calculate recoveries. - l ,h-‘n , et R T e

1

Investigation Derived Waste S I I L S ] T A Y

TR

All excess sedlment was collected in 42 Sl—gallon buckets Two representatlve samples were

- collected from the 5—gallon bluckets contammg sednnent from statlons 1dent1ﬁed in Table 2 and

analyzed by the tox101ty charactenstlc,leachmg procedure (TCLP) for lead to deterrmne dlsposal
requirements. Samgl concentratrons werg below the Resource Conservatlon apd Recovery Act

T DUNCH PRPE BRI VT
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Lower Duwamish Triad Sampling Event—Technical Report

(RCRA) limit of 5 milligrams per hter (mg/L), 1ndrcat1ng that the sedrment does not need to be
disposed of as hazardous waste.

Table 2. Investigation derived Waste (IDW) lead results by toiicity characteristic
~ leaching procedure (TCLP) for the Lower Duwamish Triad project.

Sample ID - Result (mg/L) - IDW bucket identification

wDOl : . . 04 ) SD-312 and SD-316
WD02 _ 01 U SD-210 and SD-211
mg/L.  milligrams per liter ' ’
U The material was analyzed for, but was not detected. The assoc1ated numerlcal value is the reporting limit.
Analytical Results

A total of 70 Phase 2 sediment samples, including five field duplicate samples and one rinsate
sample were submitted for laboratory analysis; a total of 31 Phase 3 sediment samples, including
three field duphcate samples, were subrmtted for laboratory analysrs (Appendix D, Tables D-1 .
and D-2).

Analvtical Resources, Incorporated (ARI) analyzed sediment samples for total organic carbon
(TOC), grain size distribution, sem1volat11e organic compounds (SVOCs), and mercury. ARI
‘analytical results are presented n Appendlx E; a data qualrty review is provrded separately
Analytical results and associated data quahty issues are discussed below.

The Env1ronmenta1 Drvrslon of the US Navy s SPAWAligYSCEN Laboratory analyzed
100 samples for PCBs by Method 4020 (1mmunoassay) Results are prov1ded in
"Appendix F and Table 8.

The EPA Region 10 Manchester Laboratory analyzed 32 sedrment samples plus two duplicate
samples for the metals arsenic, cadmrum chrormurn copper lead .nickel, silver, and zinc.

o R R T S PR T84 vl [ TR TR

Total Organic Carbon

‘ ARI analyzed 99 sedunent samples, mcludmg seven field duphcates for TOC using EPA method

9060 modified by PSEP for sediments (PSEP 1996). Analytical results are presented in Tables

E-1 (Phase 2 samples) and E—2 (Phase 3 samples) no data)quahty 1ssues W_ere assocrated wrth the

: TOC. analyses ST AR [ llH,-x‘._;g'§ IRTIA S l’ SRR 1 '.'r;#:nt.\i. Ly habr évr
Surface sediment samples collected in both Phase 2 and Phase 3 resulted in TOC concentrations
ranging from 1.45 t0 2,78 percent. , The, highest TOC value occurred at station SD-DUW-214,
located near the nav1gat1on channel the lowest TOC Value occurred at stat1on,SD DUW 342
located along the river, bank In general TOC concentratrons for subsurface sed1ment samples
were lower at statlons located along the bank and h1gher concentratrons were foun at sample
stations located closer to the nav1gat10n channel.

: . P S A | ST FEVR T
sd__ 081020 main text.doc . L

" October 2008 i'."‘ _ Pt P gt b ;"i'U'SACE/i_I'I‘iIer‘lr'e‘;é Envirbhmental Consultants

) N
L IR YA R O L
ot ' R S A TH T N B N R T



Lower Duwamish Triad Sampling Eveht—Technical Report -
Seven field duplicate samples were analyzed for TOC (Table 3). All relative percent difference

(RPD) values (ranging from 0.9 to 30.0 percent) met the control limit (less than 50 percent)
established in the QAPP.

. ~ Table 3.~ Comparlson of sample and field duplicate total organic carbon (TOC) results

for the Lower Duwamish Triad prOJect

Sample Result Field Duplicate

Sample ID Field Duplicate ID (percent) : Result (percent) RPD
SD-314-0000 SD-325-0000 . 1.66 . 1 73, ) 4.1
SD-320-0003 SD-328-0003 1.83 172 6.2 .
SD-321-0000 SD-324-0000 225 223 ’ 09
SD-323-0001 SD-326-0001 ° .. 165 , © 0 1.58 4.3
SD-207-0000 SD-433 ' 2.11 1.56 30.0
SD-333-0000 SD431 - . 250 ' 2.24 110
SD-338-0000 SD-432 - " 181, 1.92 59 -

RPD Relative percent difference
Mercury : C T . r

ARI analyzed 19 sediment samples for mercury using EPA method 7471A (US. EPA 1986).
‘Samples from 1-2 feet were eliminated during the planned number of samples due to resource
decisions. Analytical results are.presented. in Table E-4 and Table 5, below. All samples were
analyzed 11 to 22 days outside of the recommended holding time. Holdmg trme exceedances for
each sample are noted in Table E-4. Therefore, samples that had a detected concentration of
mercury above the laboratory reporting limit were qualified as estimated (flagged J),to indicate
‘that sample results may be biased low, Mercury was,not detected in the sediment sample from
station SD-DUW-341 at the laboratory reporting limit; the result was rejected (flagged R), in
accordance with EPA data review guidelines'(U.S. EPA 2004). Because the reported
concentration is expected to be lower than the actual concentratron (assocrated with the extended
holdmg time prior to analysis), the presence or absence of the analyte cannot be venﬁed !

\ l o

Mercury concentratrons in surface samples ranged from 0.09 tp 0.39 mg/kg The SQS cntenon
. for mercury is 0.41 mg/kg and the CSL cntenon for mercury is 0.59 mg/kg No prOJect samples
exceeded SQS or CSL cr1ter1a o ; " ‘ ; » o

b A ‘
Two ﬁeld duphcates were analyzed for mercury (Table 4). Thle RPD values met the estabhshed
_ control limit (less than 50 percent) established i in the QAPP. \ l
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Table 4.

Lower Duwamish Triad Sampling Event—Technical Report

Comparison of inorganic compounds laboratory duplicate results for the Lower ,

Duwamiish Triad project. (Note: there were no field duplicates analyzed.)
Field
Field Sample Duplicate :
Compound Duplicate ID:  Result . Result Relative Percent
Sample ID SD- (mg/kg)y Q (mg/kg) Q ' Difference
Ag 309-0001  309-0001D 1 U 0.99 8} 0%
Ag 320-0001 320-0001D - 13 13 0%
As 309-0001  309-0001D 11 12 4%
As 320-0001  320-0001D 20 21 2%
Cd.~ 309-0001: 309-0001D 12 14 8% -
Cd 320-0001  320-0001D 202 1.74 7%
N Cr. 309-0001  309-0001D 352 34.7 1%
Cr  320-0001 320-0001D 86.1 J 832 T 2%
Cu 309-0001 309-0001D - 55.1 - 571 2%
Cu 320-0001 - 320-0001D 86.1 88.8 2%
Hg  321-0000 3240000 018 o2 ¥y v toarg v
Hg 314-0000  325-0000 023 J 02 I 14%
Ni . 309-0001. 309-0001D : 295, . .2870, e ot 1%
Ni 320-0001 -320-0001D +.355 +., 1 B4l it 0 2%y et
Pb . 309-0001 309-0001D 448 459 1% '
Pb - 320-0001 320-0001D 433 421 . 1%
Zn - 309-0001 309-0001D . 127 125 1%
Zn  320-0001 320-0001D 351 1328 3%
‘ = e e P——
- mg/kg  milligrams ber kilogram b ' *j B :' ' ‘
"RPD Relative percent difference : |
J The analyte' was posmvely identified; the assoc1ated numerlcal value is an

Other Inorganics ._

_estimate,of the concentration of the analyte in the sample.
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- EPA Region 10’s Manchester Laboratory results are pr0v1ded n Appendlx G and summanzed in
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Table 8. Results for Inorganic Compounds

Sediment Quality Cleanup Screening - \ - ) o , , —_ . V= R
e = e (SQS) (CSL) ,
As -7 93 15 52 14 1 12 12 18 13 15 245 26,7
cd 5.1 v 67 1.76 05 U 13 12 14 11 * 165 1 1.87 1.56 229 u
cr 260 ©o270 432 na 81.7 352 347 509 343 69.7 69.2 78.7 64
Cu 390 390 459 12.1 58 55.1 571 52.5 434 60.3 79.5 7 7.1
Pb 450 530 200 28 108 448 459 287 26.7 169 300 196 514
N . " LAET=140 50 907 483 295 287 37.9 228 58 511 53.1 284
“Ag 6.1 6.1 1 u v 099 U " 1u 099 U 099 U 1 u 099 U 1 U S 099 U "5 U
Zn 410" 960 208 157 127 125 142 157 160 216 174 157 520
. Hg 0.4 ... 059 0.09 ) J 024] 0.14 1 011 ) 020 . 039 J
- - 1w ! - P — (=3 - 4 1 = ) 1 e =
: 28 2B 2B 28 %28 28  :E £EE 2§ £E 2§
As 57 93 13 S2 45U 12 45 U 14 12 15 13 13 5.9 13
cd . 5.1 6.7 09 0.75 05 U 0.54 05 U 08 12 11 1.5 "0.57 05U U 0T
o 260 270 233 108 1.7 777 9.96 39.7 354 442 359 541 1141 1 425
Cu 390 390 384 7 '9.53- 68.8 732 523 56.1 59.6 674 564 107 489
Pb 50 . 530 139 - 818 25U° 67.6 25 U 59,00 575 69.1 817 826 250 U 204
Ni . LAET =140 19 416 839 57.5 692 28.7 27 776 26.1 359 779 255
Ag 6.1 6.1 1 U 099 U 1u 059 U 099 U ] 099 U ‘U 1 U 0.99 1 U 099 U
: Zn . - 410 - 960 671 217 239 133 202 - 211 150 175 172 153 2 16
Hp C 04l 0.59 0.16 J 023 I 0090 ) . 0.15 J 010 I £ 0.10 016 J
: : = £7: 0¥ i 28 8% :-8F 8838 58 88 HE RE 48 8E
"As 57 93 21 C 20 20 21 12 13 14 12 228
R cd 5.1 6.7 11 078 202 174 0.58 L1 05 U 078 0.51
cr T2 270 305 - 871 i g6.1 ") 832 J 321 233 30.1 27.9 32
Cu ) 390 390 91 - 727 86.1 88.8 53.1 292 531 46.2 537
- P 450 - 530 2.6 211 433 421 28 14 255 377 171
Ni LAET = 140 203 489 35.5 34,1 232 16.6 2 198 3
Ag 6.1 6.1 099 U 11 13 13 099 U 099 U 699 U 099 U sU 0.99
- “ Zn 410 960 133 37 38 328 2 120 1s 110 590 189
] S Hg 0.41 0.59 - 021 J ' 018 J 0.14 J 0.20

. A Wachi Qedi M

Qandards Sedi

Bold: exceeds CSL or LAET

sd 031020 i revt.doc:

eshold. {LAET is not a regulatory standard.)

te . Quality Standards ($QS) and Cleanup Screening Leve! (CSL),
WAC Chapter 173-204. LAET = Lowest Apparent Effects Thr .

" ltalic and Underline: exceeds SOS
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Lower Duwamish Triad SampI/ng Event———TechnlcaI Report

i

Semnvolatlle Organic Compounds |
ARI analyzed 19 sediment samples, including two ﬁeld duplic; ates, for SVOCs using EPA method

~8270B (U.S. EPA 1986). SVOC analytical results are presented in Table E-3; no data quality
' 1ssues were assocrated with the SVOC analyses with the exceptions noted below. a

Two field duplicate samples were analyzed for SVOCs (Tablei6). The relative percent difference
(RPD) was calculated for all detected compounds identified greater than five times the reportmg
limit (RL). The difference was calculated if the detected compound concentration was less than
five times the RL in either the sample or field duplicate. A control limit of less than 50 percent
RPD was established in the QAPP; a control limit of two times the RL was used to evaluate
difference values. Several compounds exceeded the RPD or dffference control limits for sample
$D-314-0000 and field duplicate SD-325-0000. Because all RPD or difference values met the
control limits for sample SD-321-0000 and field duplicate SD 1324 0000, only samples SD 314- -
0000 and SD-325-0000 were qualified as estimated (flagged J) for compounds that exceeded the
control limits, as shown in Table 6. It is probable that concentratron differences were a result of
matnx variability.

Surface sedrment samples from all Phase 2 station locations and one subsurface sedrment samnle

- collected from 1 to 2 feet deep were analyzed for SVOCs. ‘A comparison of SVOC concentrations
found in project samples to Washington State Sediment Quality Standards (SQS) and Cleanup
Screening Level (CSL) criteria (WAC 173-204) is presented in Table 7.

'SQS criteria were exceeded in surface sediments for one or more SVOCs at eight of the 16 station
focations. Stations with the most SQS exceedances were generally bank/outfall samples. The
station with the most,SQS exceedances was bank/outfall location SD-DUW-307. In general this

station also had the hlghest concentratron of exceeded compounds. ;
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I T B T N TR A S TN TR N I A B i e AT S
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. Lower Duwamish"Triad Sampling Event—Technical Report

Table 6 Comparlson of sample and field duphcate semivolatile organic compound (SVOC)
results for the Lower Duwamish Triad project.

: : : Field RPD Field :
Compound RL Sample Duplicate . or Sample Duplicate | RPDor
(results in pg/kg) (ug/kg) | SD-314-0000 | SD-325-0000 | diff* || SD-321-0000 | SD-324-0000 | diff*

Phenol 20 160 I 560 J 111 130 7| - 140 74
4-Methylphenol 20 21 31 -1 100 ND ND
Naphthalene . 20 28 J 160 J 132.0 ND . . ND
2-Methylnaphthalene 20 27 1 100 J 73.0 ND ND
Acenaphthylene 20 20 U 2 200 - ND ND
Acenaphihene 20 42 1 190 ' J 148.0 ND ND
Dibenzofuran ' 20 25 © 54 290 ND ND
Diethylphthalate 20 28 20 U 8.0 20 U 27 . 70
Fluorene 20 - 51 J 220 '3 169.0 ND ND
Phenanthrene 20 400 J . 1,400 I 111.1 81 68 . 130
Carbazole 120 69 67 .20 ND ND
Anthracene 20 130 ) 330§ 87.0 30 25 5.0
Di-n-Butylphthalate 20 30 42 12.0 ND - ND
Fluoranthene 20 600 1 1,100 * 3 588017 270 "230 + | 160
Pyrene 20 570} 1,500 J 89.9 240 210 133
Butylbenzylphthalate | - 20 20 U 26 6008 . 34 27 10
Benzo (a) anthracene 20 20 -3 | 50 1 | 78l o8 | ‘st 17.0

|| Bis 2-ethylhexy) | -20 | 150 - | 140 | 69 R ' ;182
phthalate . e . 240 . . 200
Chrysene 20 290 J | 5507 i 61.9 140 110 240
Benzo (b) fluoranthene | 30 260 | L4300 49310 180, 1507 . | 182
Benzo (k) fluoranthene | “20° | "210 """ TG T 667 || © 1407 ¢ ©o130 74
Benzo (a) pyrene 20 230 J 510 J° 757 110 97 ) 13.0
Indeno (1,2,3-cd) 120 11(; 3 ljp 3 4zg 52 ' :.4.6; 6.0
pyrene ‘ » : R : T :
Dibenz (ah) 20 3 gt ol ND ND

- Il anthracene : coon '_j o e P
Benzo (g,h,i) pervlene 20 88 J 150 J ©.62.0 44 39 50

ug/kg  micrograms per kilograr o T Poony ot Pl

RL Laboratory reporting limit s R ol )

-RPD  Relative percent difference - Lo . l o o i

diff Difference between the sample result and field dupl1cate result Ll J ! EE )

ND Not detected above the laboratory.reportmg limit; the RPD.value or dlfferqpce was not calculated.

* The relative percent difference was “calcilated if both| the sample and field dupllcate result were greater than’ five tnmes the
laboratory reporting limit (RL) If the saffiple or the field duplicate result was.lesh than five timesthe RL, the difference
between the two values was calculated {The control Timit forRPD;is 50 percent; ithe control limit for dlfference is two times the
RL ;

U The material was analyzed for, but v‘vas not'detected. | The associated numerical'vlue is the reporting limit. !

] The associated numerical value is considered an estimate., ;.. . | 144 oy Vi

Bold values mdlcate that the RPD or difference control Jimit Was'exc,e‘eded‘ U L ) o
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. - ) . R : Lower Duwamish Triad Sampling Event—Technical Report

Table7. Comparison of Sediment Quality Standards and Cleanup Screening Levels to Semivolatile Grganic Compounds.
Bold and shaded is > CSL, bold and unshaded is SQS<x<CSL, and values is < SQS and neither bolded nor shaded

Resulls
. N | 8| &8 8| E|E|E|E B E|E|E B EI B EBEEL
. N . .4 Cleanup Screening Sediment Quality 5 = =] = & & ) - Pl 2 :' % & 2 = N &
: Levels Criteria * Siandards * «.v 2 g 3 = & 3 = 7 3 & 3 < & N & &
CCompound 0. @b 09 a |l a2 al e a8 a2l alalal ala| a8 8| ]
Low molecular weight PAH mg/kg carbon b - mp/kg earbon N . m#gc_arbnn v
X LPAH - ) - 780 370 490 250 4 .2 230 49 22 301 59 13 16 62 S1 h 24 4.9 3.9 24
- ) Naphthalene . ) 170 99 - 091 U 22 16 . 34 6.6 9.9 L1y 1L7J 13U 0.84 U Q.78 U 2.2 11y 15 0.80 U 099U | 0838
' - Acenaphthylene! - ¢ I C 66~ - |26 44 | 21 1.9 3R .0.90 U 1y | aul s 084U | 078U 1.4 1Jju 12U | 080U ] 099U | 080U :
: : Acenaphthene '~ +r ;- 57 R (R N 10| 28 38 9.7 9.0 11U 251 | 28 084U _| 078 25 L1y 2 | ogu | 0wu| 14
R 0 T R SO 19 23 68 37 86 11 36 | -n 11y 313 | 32 098 L5 7.3 Liy 3.0 080U | oo9uU | 17 N
e Phenanthrene - . 480 . 100 220 150 48 60 150 63 22 241 43 9.8 1L 41 51 15 36 45 17
L Anth 1,200 - 220 . 200 28 11 12 26 16 11U 781 R3 2.0 2.5 7.8 11U 3.0 13 1.4 33
— _ il 2-MeihyInaphil a 64 38 - 1.2 16 1.7 .33 LD " 86 1.1y 161 13U 0.84 U 0.78 U 1.4 L1y 1.5 0.80U 0.99U-| 688
e e || Hiigh melecular weight PAH - ] mg/kg carbon ® + -} » mg/kg carbon ® : - mgikg carbon® :
- - . HPAH . - 5,300 - " 960 1.600 530 330 450 450 200 82 160 J 600 110 120 ] 270 44 ] 90 . 57 62 170
- L ) Fl h 2 - 1,200 160 ° 455 149 76 109 132 45 43 36J 146 24 29 68 R.6 - 23 ‘12 135 35
e o b | PByremne - .. < 1,400 ° 1000 - 177 160 51 76 85 50 27 34) | 1s 20 22 46 u 18 it 8.9 33 .
_' ) : . _Benz(a)antt ne g 270 110 24 50 29 “38 43 20 L1U 13J 42 39 9.3 24 34 7.4 4.4 4.9 _ 14 L.
Chrysene - 460 110 - 300 54 37 46 47 22 1.2 17) 61 12 16 31‘ 43 9.9 6.2 7.4 18 ’
- - Total b 1] ) X 450 230 320 92 73 100 75 33 11U 28 |- 130 27 28 53 9.9 17 14 14 4] !
‘ Benzo(a)pyrene . 210 .99 -~ o1 45 31 42 38 19 Liu 14] 50 10 10 25 4.0 3.0 49 - 54 1 16 "
! -_Indeno(1.2,3cd)pyrene - 88 - - 34 . 20 19 14 19 13 5.9 11U 6.6 25 . 53 4.7 13 1.7 36 23 3.0 8.0 o N .
* ; Dibenzofah)anthracene . = | . - 33 R VA 10 7.1 5.6 7.1 39 28 11U 191 9.6 - 2.0 11 4.9 11y 12U | 989U 10 31 =
o ‘ p Benzo(ﬂ,h'.i)m:l’y‘lene ) : f 8 31 c 12 13 11 14 9.7 54 L1uU 531 19 43 35 - 93 14 2.6 2.0 2.2 6.0 :
_| Pbthal mg/kg carbon * =|v«rmgfkg carbon ® . - mg/kg carbon * . ) -
Dimethyiphthal svn 53 - 53 086 L - 1.5 14 085 .| 090U 1.1U 12y 2.2 18 1.1 11 LiU | 12U 0.89 U [R5 R0) 30 - =
;. e i Dlel.h\lphthalnle o : 110 BEERRIE ) WLk 091 U 090U 1.0 Lty -3.5 0.90 U Ly 1.7 13U 084 U 4.7 4.6 L1y 3.0 0.80 U 74 080U
T U Dinbuylphthalates s 1 - | - 1700 © 2207 3.0 090U | 0967 1G] 089 1.5 11U 1.8 13U | 093 1.8 1.0 L6 23 080U F 099U | 12
__Butylbenzylphthalate : 64 . S 49 . 15 15 21 22 | 14 - 19 u 12U se 2.8 3.9 20 | wu a3 1.5 1.5 4.0 N
Bis{2-ethylhexy)phthal - i 7R - 47 6.4 10 4 2} 3.5 4.5 |RAY 9.\0 39 13 14 14 54 6.8 11 11 16 . T
N § Other semivolatile organic compounds mg/kg carbon ® z|:izm  carbon * ) i : mg/kp carbon® . - - : . =,
i - Dibénzofuran L . 58 ) 15 3.2 ] J9 T 41] | 5.4 [ 18 ] 2.5 LIU] 15 Fﬁ.o ] 084U | 078 3.7 L1U 1.7 089U | 099U | 684 o
Ianizable organic ¢ d -pp/ks dry weightre|z= pg/ke dry weight ) ‘ - - pgkgbdry weight : - ) "
T s Pheol | aiy 7 1200 ¢ L 420 - 440 200 270 1,200 s19) 620 20U | 160 2% 310 110y 500" 32 a10 130 290 840 n
oW e A-Metylphenol, | e s #1670 cET 52 19 20U 27 22 22 : WU 21 20U 19U 34 28 20U 20U 20U w0U | 83,
"Washirigton Stite Sediment M Standards, Sediment Quality Stzndards (SQS) and Cleanup Sereening Level (CSL), WAC Chapter 173-204. .
Units in‘ng/kg carbon represent concentrations in parts per million, normalized to orgamc carbon. To normalize to. TOC, the dry weight ion for each is divided by the decimal fraction representing the percent TOC content of the sediment. -
Irahf méﬁzmgpis:gl&m&e sample result is greater than the SQS value. . ' ' . ) : LT
p U The imaterial was analyzed for, but was not detected. ”ﬂxe‘assouated numerical value is the reporting limit. - c . : . . . . .
lxarnnolecmar\velullpol)nuclear ic hydrocarbon” compounds: naphthal phihylene, phthene, fluorene, | and T
"HPAH  represents the sum of the following *high molecular weight-polynuclear aromatic hydromrbon pounds: £} hene, pyiene, benz( h chrysene, loml bemoﬂunranthenes benzo(a)pyrene, indeno(1,2,3-c.d)pyrene, dibenzo{a h)anthracene, and benzo(g,h.i |)perylene ~
Tota! benzofluoranthenes represents the sum of the concentrations of the “b” and “k™ isomers.
. . . /
- October 2008 : : ) USACE and Herrera Environmental Consultants - ; ,



' ¢
- Lowel DuWamrsh Tr/ad Sampllng Event—Techn/caI Report

RN
I {’ (|’ i
P I ;
li'.” ' L
. T ]
! N i
« 1

!

Tl

P
!

I
i
|
Grain Size Distribution ,

f

|
Ny

|
ARI analyzed 26 sedunent samples for grain size drstnbutwn usmg the PSEP method (PSEP
1996). Analytical results are presented in Table E 5. USACE selected five addrtronal sediment
samples for grain size distribution analysis after the field sampling event was completed These -
five samples were frozen prior to analysis and have been quahﬁed as estrmated (ﬂagged J) since
freezing may impact partrcle size distribution. No other data quahty issues were assocrated with

the gram size distribution analyses o !:i Lo ; P ; P

" In general, station locations along the river bankl had a greater percentage of sand and gravel in

both surface and subsurface samples; statron locatrons SD- DUW 321 Iand 'SD- DUW 322, which

are located nearest to the navigation channel contamed a hrgher. percentage of ﬁne -grained

material. The stations with a greater percentage of fine- -grained material generally contained

. higher TOC concentrations and statrons w1th a greater percentage of gravels and sands had lower
- TOC concentrations,

Two field duplicates were analyzed for grain size distribution (Table 7). The relative percent
difference (RPD) was only calculated for the percent fines content (less than‘62.5 microns) of the
samples. The RPD values (0.8 and 5.4 percent) met the established control limit (less than 50
percent) established in the QAPP.

Table 8. Comparlson of sample and field dupllcate percent fines results for the Lower ‘

'+ ' Duwamish Triad prOJect’ L oo
TS SR VRVRY B I IR VY SR B R AR A B e ) PR N TRt e o b
I ”“ S‘arlﬁple(l‘{esult i Freld Dupllcate Result "M"'f'l"f: "
Sample ID. ' | 'Field Duplicate ID' | {percent fines®)* | " (percent finés®)* " “RPD ‘"
SD-321-0000 ' |SD3240000° | 777 - | - 783 0.8
SD-333-0000  |SD431 . | 593 - | is62 . | 34
RPD Percent Relative Dxfference (A- BV(A#B))* 100%. R O T R Y

? The percent fines, content (less than 62.5 rmcrons) was used to compare sample and field duplrcate results

catendh, ooy
:-.4.!"‘I:I.hi sl

[ )

) "-'\'i«‘.&v‘: FRT I L TR SRR TR TV FE TR O |J.1|..,;._'i:§ ;'!‘riilll - [T xvflr S0
e S T TN I I A ARy T FTPIN U TR § R R KU S (T R SR T

SUPEI A R i B R TR I P O O N LR PR AU IO BU T T RTINS DAV EOSSPRRY
e )

: - T L A Tt BT L IR [ W A
sd 081020 main text.doc : ' s

October 2008

USA CE and Herrera Environmental Consultants ‘




| RV AP Y TR

Lower Duwamish Triad Sampling Event—Technical Réport

PCBs - , ,
The Navy SPAWARSYSCEN Laboratory analyzed the samples using the EPA Method 4020
immunoassay. EPA sent Method 8082 (Aroclor) analyses to 3 EPA laboratories in Regions 6, 8,
and 10. Table 9 shows the dry weight QC data for Method 4020. These results were judged
acceptable in accordance with the QAPP. Table 10 shows results of field duplicate analyses
"using Method 8082, and indicates some heterogeneity in repeated sampling from the same grab.
This shows that organic-carbon-normalized data. Tables 11 and 12 shows dry-weight results
according to both methods. The organic-carbon normalized results are highlighted relative to
the Washington State Sediment Management Standards (Sedlment Quality Standard, SQS, and
Cleanup Screemng Level CSL).

Table 9. Method 4020 PCB and QC Results, Dry Weight.

Field | SAMPLE tPCB :
Station ID LABEL . - (ug/Kg) Q. iStdev.. .%RSD | .. ;
SD-307 SD-307-0000 ' 2615 : 218 8.33%
SD-311 SD-311-0001 - ~ 1200 324 27.04%
: 'SD-313-0002. . 33 U 6 17.35% .
SD-316 SD-317-0000 | 349 T R212%
' - . SD-322-0002° - L1273 0 i 660 S 1TR
Stdev: Standard Deviation from duplicate assay'analyses (n=2);0i1. -« W'l !
/ e % RSD: Percent Relative Standard Deviation. [{stdev/meam} 11100%‘ ST
Q Data Qualifiers where; U =Non- Detect, N T P
4 ' e (R A RN A o b s ed 1 ,umul o brean
1. - [T iy "'f;lr.;i\(:r, o b In !.l“_gu\'.'i'x--]il i
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Lower Duwamish‘ Triad Sampling E\;'entQ—Technical Report

Table 10. Method 8082 Total PCB Field Duplicate Results

Field -~ o tPCB Dry _ | tPCB
Station ID SAMPLE o : Weight . : mg/kg |
LABEL (mg/Kg) Q | RPD | TOC% OC . | RPD
'SD-207 SD-207-0000 ' 1456 | JE 2411 69 o
. - 20.0% , 150%
SD-207-0000(FD) 97 U 1.56 6.2
SD-323 SD-323-0001 284.7 < o 1.65 173 . _
) ' 471% : . 24%
_ SD-323-0001(FD) _ 792.3 5 1.73 45.8
SD-309 SD-309-0002° - : 538.6 0 1.32 408| |,
SD-309-0002(FD) " 550.8 1% 132 417 :
SD-314 SD-314-0000 670 | 166|404 0%
o SD-314-0000(FD) | 850 2% 1. q173| 491
SD-333 SD-333-0000 1000 , o 224 44.6 v
. . . 539 . 54%
SD-333-0000(FD) 303.4 ' 2.24 13.5 i
RPD =Percent Relative Difference: (|A-B [(A 4B)) * 100% : o
H i ! i h » i f
by [ | * i i
¢ TR i - [T
t i by e ' !
P N | 143 ] i .
; : | vl ! o
if s o
3 | " o
Codeh _ , b
peno o ;
[ L | x iy , i i‘
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i ! .Ii (é ) ' vl ! ! i .
! - ’ IRIRE : el
| ] T o
Lo S : B
b RO v 1) ‘Y
RN

"~ October 2008

18 USACE and Herrera Envirdnment_al Consultants




iv

Table'11. Teotal PCB ARe,sults from Mcthod 4020, Dry-weight and OC-normalized

Italic and underlined is > CSL, %ewﬁ’

is SQS<x§CSL, and Values < SQS arc Normal Text

Lower Duwamish Triad Sampling Event—Technical Report

Field
Station 1D
SD-206
SD-207
SD-208
SD-209

-SD-210
SD-211
SD-212
SD-213
SD-214
SD-215
SD-216
SD-217
SD-307

Sample

Label
SD-206-0000
SD-207-0000 -
SD-208-0000
SD-209-0000

SD-210-0000
SD-211-0000
SD-212-0000
SD-213-0000
8D-214-0000.
SD-215-0000
SD-216-0000
SD-217-0000
$D-3067-0000
SD-307-0001
SD-307-0002 -
SD-307-0003

. SD-309-0000 -

SD-309-0001
SD-309-0002
SD-309-0002(FD)
SD-309-0003
SD-310-0000
SD-310-0001

'SD-310-0002

SD-310-0003
SD-311-0000
SD:311-0001
SD-=211-0002
SD-311-0003

~ TOC
= #(fraction) :-
0.0234
0.0211
0.0146
0.0271

0.0265-

00216
0.0233
0.6217
0.0278
0.0164
0.0202
0.0184
0.022
0.008
0.00226
000317 °
0.0221

. 0.0V77
00132
0.0166

T I -0.00941
0.0198

0.00986 - ~

00184 - .

585 0.0106.
001453
0.00725 - -

PCB
(mg/kgOC)
12.7

12.3
30.3
77

7.0
115:

88"
134

59

9.7 ° °

3383 -

Einea|
7.

Field
Station ID

SD-312

SD-32¢

Sample
Label
$D-312-0000
$D-312-0001
$D-312-0002
$D-312-0003
SD-312-
0003(FD)
SD-313-0000
SD-313-0001
SD-313-0002 -
SD-313-0003
SD-314-0000
SD-314-0001
SD-314-0002
SD-314-0003
SD-315-0000
SD-315-0001
SD-315-0002
SD-315-0003
SD-316-0000
$D-316-0001
SD-316-0002
SD-316-0003
SD-317-0000
$D-317-0001
SD-317-0002
SD-317-0003
SD-318-0000
SD-318-0001
SD-319-0000

© 8D-319-0001

SD-319-0002
SD-319-0003
SD-320-0000
SD-320-0001

- 8D-320-0002

SD-320-0003

tPCB

(gKeg)- Q

510

761
66

14

149
432
75
33
17

12

PO A
182

03

0.04
405

564.

505 -

cc

cacca

cocc

671 -

3089
349
823

6485°:
898
408

16°

167
122
109
2143
- 745
368
116

. 1754

'
—

J

=

TOC
== - (fraction}
0.0258
0.0109
0.00134
0.0013

0.0172
0.0222
0.0181
0.00947
0.0118-
0.0166
0.0244
. 0.00237
0.00428
© 00157
0.00218
.0.00305
0.00183
. 0.0225
0.0166
0.0187
0.0153
. 00258
002
" 0.0211
0.00816
© 0.0205
-0.00824
0.0174
T 0.018
1 0.0222
_bo181
0.0162,
0.0224
©0.0239
0.0183

PCB - | Field
(mg/kgOC) | Station ID
$D-321
7
08 SD-322
8.7
195
4.1
35
14
30.4 .
05 SD-323
25 |
7
1.7
0.1 SD-330
i SD-331
0 SD-332
18 $D-333
34 SD-334
359 SD-335
e sp-336
205 3 3.

| SD-337

SD-338
SD-338

| sp-339

SD-340
SD-341
SD-342
SD-343
SD-344

| SD-345

Sample
Labe}
SD-321
SD-321-0001
SD-321-0002
SD-321-0003

SD-322-0000
SD-322-0001
$D-322-0002
SD-322-0003
SD-322-0004
SD-322-0005
SD-323-0000
SD-323:0001
SD-323-0002
$D-323-0003
SD-320-0000
SD-331-0000
SD-332-0000
SD-333-0000

© §D-334-0000.

SD-335-0000
SD-336-0000
SD-337-0000
SD-338-0000
$D-338-0000FD
SD-339-0000
SD-340-0000
SD-341-0000
SD-342-0000
SD-343-0000
SD-344-0000
SD-345-0000

{PCB
(ng/Kg)
217
425
224
145
186
583
1273
514
138
81
2043
266
63
43

. 359

446
425
783
305
238
449
1200

393
263
415
3186
704
761
216
526

Q

TOC
(fraction)
0.0225
0.0169
0.0196
00174

0.0202
0,019
0.0263
0.0272
0.0144
0.00852
0.0249
0.0165
0.0221
00131
00215
0.0243
0.0224
0.025
00155
0.0198
00155
0.0192
00181
0.0181
0.017
0.0161
0.0268
0.0145..
0.0196
0.0258
0.0124

PCB
{mg/kgOC)
96
14
83

92
307
84
l5s

96
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Lower Duwamish Triad Sampling Event— l'echnical Report

Italic and Underlined is SQS<x<CSL;;Bold:and Shads

Table 12. Total PCB Results from Method 8082, Dry-weight and OC-normalized

is > CSL, and values < SQS are Normal 'f‘ext;- FD=Field Duplicate

Field PCB PCB PCB tPCB Field tPCB
Station Sample {ug/Kg (mg/kg Field © Sampie (ug/Kg (mgrky ‘Station Sampie {ug/Kg
- ) Label *~ dry) Q .TOC% OC) Q | StatienID -~  Lahel dry) Q- TOC% 0OC) Q D Label dry) Q TOC%
-8D-206 SD-206-0000 280 234 12 . SD-313-0000 1150 JE 222 518 3 SD-322-0000 110 202
- $D-207 SD-207-0000 1456 E 2117 69 E SD-313-0001 642 1.81 35 8D-322 SD-322-0001 9632 E 1.9
SD-207-0000(FD) 97 U - 156 62 U SD-313-0002 12 U 094 _ 13 U ‘ $D-322-0002 2773 263 &
_ SD-208 SD-208-0000 3407 E 1.46 233 SD-313 SD-313-0003 120 U 118 102 U " SD-322-0003 1391 272
i - 8D-209 SD-209-0000 717 JE 271 29 -J. SD-314-0000 670 E 1.66 40.4 SD-322-0004 1261 1.44
: :8D-210 SD-210-0000- 130 2.65 49 - SD-314-0000(FD) 850 1.73 SD-322-0005 2318 E 0.85
- $D21i . SD-211-0000 610 (216 282 - 8D-314-0001 20 U 244 SD.323 S$D-323-0000 9400 J 249 |
.} span SD-212-0000 489 E 233 21 E $D-314-0002 580 U 023 ¢ $D-323-0001 284.7 1.65
. f.-8p213 SD-213-0000 610 .1 Sy SD-314-0003 224 1 0.42 3§  SD-323-0001(FD) 792.3 E 173
-SD-214 SD-214-0000 87 . J SD-315-0000 260 J 1.57 166 1 SD-323-0003 1.2 J 1.31
-}~ sp-215 SD-215-0000 880 SD-315-0001 226 .U 0.21 108 U | SD324 $D-324-0000 630 3 2.5
SD-216 $D-216-0000 3605, 1 *SD-315-0002 91 U 03 3063 u | spaz2s SD-325-0000 850 2.23 .
Ara --SD-217 SD-217-0000 “. 29277 JE- SD-315-0003 61 U 0.18 372 U | SD326 SD-326-0002 5508 1.58 349
- ap07 $D-307-0000 3600 - SD-316-0000 940 225 418 SD-330 $D-330-0000 680 "1 172 395 1
wie fo _SD-307-0001 818 E . -8D-316-0001 735 1.66 443 SD-331 $D-331-0000 361.2 E 215 168 E
~ SD-307-0002 1621, E ~-. SD-316-0002 - 779 E 187 4.7 E | SD332 SD-332-0000 361.2 E 224 61 E
SD-307-0003 - 17045 B SD-316-0003 3065 153 i anea) SD-333 SD-333-0000 1000 224 44.6
5309 $D-309-0000. 570 .. SD-317-0000 800 : $D-333-0000(FD) 303.4 E 224 133
I Bt SD-309-0001 253:1.- E SD-317-0001 1529 SD-334 - 8D-334-0000 290 1.55 187
. SD-309-0002 5386 SD-317-0002 10438 SD-335 SD-335-0000 400 1.98 202
SD-309-0002(FD) 5508 7 SD-317-0003 1635 SD-336 SD-336-0000 251 i 1.55 Is2 1
SD-309-0003 127.2. - - SD-318 SD-318-0000 930 I SD-337 SD-337-0000 1238 B 1.92 645 I3
: -Slj-dlo SD-310-0000 ) 560 T . SD-318-0001 13 u SD-338 SD-338-0000 430 1.81
RIS B . SD-310-0001 27 M_:'ED-319, SD-319-0000‘ 3100 SD-339 SD-339-0000 480 . l.7v
$D-310-0002 159.7 : -~ 8D-319-0001 120 8D-340 SD-340-0000 230 161"
SD-310-0003 652 E SD-319-0002 1329 E SD-341 SD-341-0000 1398 E 2.68 E
" spatl $D-311-0000 3300. J - SD-319-0003' 13 U $D-342 SD-342-0000 3639 IE 1.45 E
i ©T SD-311-0001- ~ "1586E * .3 -+ SD-320-0000 8864 : SD-343 SD-343-0000 260 J 1.96 i
SD-311-0002 . 5789 E . SD—320-0001 1481:2 SD-344 . SD-344-0000 11000 2.58
- SD-311-0003 4446 E SD-320-0002 . 1234.1 SD-345 $D-345-0000 1821 E 1.24 B
D312 $D-312-0000 1200 SD-320-0003  238.9
SD-312-0001 1869: E apasl SD-321-0000 510 ¥
SD-312-0002 63 1 7 SD-321-0000 (FD) 630 J e .
SD-312-0003 052 J SD-321-000} 751.5 .
- : SD-321-0002  358.4 1.96 S183
i SD-321-0003- 202 K 1.74 168 B

The E-qualifier nates that QC records were not-available for inspection from EPA Region 8 Laboratory. so that the data are of unknown quality and should be used with caution. See text and Appendix G.
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Lower Duwamish Triad Sampling Event—Technical Report '

-

Ninety-nine PCB samples were measured by both methods. Seventeen samples in the 8082
. results exceeded CSL; twelve samples in the 4020 results exceeded CSL. For a detailed
comparison of data between Methods 4020 and 8082 (i.e., the Demonstration of Method
Applicability), see the following URL:

http://Www tnadcentral org/user/mcludes/dsp proﬁle cfm‘?Prmect 1D=23

Thoroughness of documentation for Method 8082 varied by laboratory, as described in Appendlx
G. For Region 10 Laboratory, good documentation was available, and the review was thorough
and qualilfiers were applied appropriately. A number of samples had elevated detection limits,
and a number had surrogate recoveries that were somewhat out of range. The data evaluation
concludes that the data are usable. :

- The Region 6 case narrative is also thorough, although the evaluation report states inaccurately
that the samplés were received past holding time, and mis-states that some sample delivery group
results were outside Aroclor recovery advisory limits although they were not out of the limits
stated in the QAPP. Some high bias from Aroclor 1248 was noted. The data are usable as
qualified. :

The Region 8 case narrative is lacking detail, and it was not possible to recover the records
despite considerable help from the EPA Region 10 Marichestér Laboratoty staff. The narrative
incorrectly reports surrogate recoveries for the samples as Aroclors. The surrogate advisory
limits for the DCBP surrogate were not exceeded (see 'Appendlx ‘G) as stated 'in the harrative.
These data are not of known quality due to the lack of documentatlon ‘and have been flagged “E”.
(a non-standard flag) suggesting that they should be used with extreme caution for that reason.
The “J” quallﬁer has béen removed, as discussed in Appendlx G.
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Lower Duwamish Triad Sampling Event—Technical Report
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2206 Sixth Avenue, Suite 1106
Seattle, Washington 98121 - S - 4 - . : '
(206) 441-9080 - : . R

HERRERA S —_ :
e FAX (206) 441-9108 SEDIMENT SAMPLE RECORD Poge I of 4.
PROJECT NAME: Lower Duwamish Triad ' DATES:  8/16/04— 8/19/04, 8/26/(14—8(27/04 i
. - Van Veen (surface sampling)
LOCATION: Duwamish River — offshore of Boeing Plant 2. CREW: JW,RZ,RB, AS; GC,BC,VH GEAR: Vibrocorer (subsurface sampling)
‘ ’ . . . .
-z} STATION.-LOCATION DATE TIME |REP.NO. | WATER % REC SAMPLE ° CHARACTERISTICS (COLOR, TYPE, DEBRIS, ODOR})
- ERR TS WO S DEPTH (ft) "| INTERVAL®(ft) ) . i
o B SD-307 -, 8/16/04. 17.04 A 115 NA 0-033 Medium brown surface. Red/rusty brown fine to medium SAND with silt from 0 to 0.13ft. Dark
B R ST . . . . gray/black SILT with trace sand from 0.13 to 0.33 ft. Some twigs and roots throughout, concentrated in
; e bottom layer. _ ’ ' ) ,
. I+ c8/19/04 22 5.:-69:00. C 21301 65E . 1-2 Very dark gray fine to medium SAND. Sample not solidly packed in core tube. Limited sample volume.
o - G I A 2-3 Very dark gray fine SAND. N
) : IR TN - o B 3-4 Very dark gray fine SAND. v )
B .-;3' ‘ i Slj—309 z Slight sheen on water. ‘Medium brown silty SAND with patches of rusty red from 0 to 0.07 ft. Dark
. : gray/black sandy SILT with some angular rocky pieces, possibly slag, from 0.07 10 0.33 fi.
' T x‘LI L:t5: e - oy Black-clayey SILT with trace gravel. i '
) 1 1 : o R ; 2-3 ] Black clayey SILT with trace gravel to 2.75 ft. Black 'silty SAND with wéody debris from2.75to 3 ft. .
. L i . 3-4 Black silty SAND with woody debris.
SIi—BlO (8 6/04 |1, 216:43 5 fv B on 0-033.. . Medium brown surface with alg.ae. Dark gray SILT with some sand subsurface. Concrete or slag debris.
Lot - 8/ 19/04: =4 :511:45 - | A 817 81 1-2 -Very dark gray/black alternating layers o_f ﬁne-grained SAND, organic SILT,.and clayey SILT.
: : KON AN TR ozl 2=3 _.x > [Very dark gray/black alternating layers of fine-grained SAND, organic SILT, and clayey SILT.
‘ - - - 3-4 "Very dark gray/black alternating layers of fine-grained SAND, organic SILT, and clayey SILT to 3.3 ft.
e -+ | Very dark gray fine-grained SAND with some medium-grained sand with mica flakes from 3.3 10 4.0 ft.
I N al8SD-311 .~ ~ "1:8/16/04 an 0—033. - . |Clanrshel] and mud shrimp on surface. Medium to light brown SILT from C to 0.13 ft. Dark gray/black
; L i S SILT with some woody debris and rocks from 0.13 to 0.33 ft. Rock caught in sampler jaws.
Y : iy 1 - i—2 Black clayey SlLT witﬁ gravel. =
- N z 2-3 Black >clayey SILT with gravel. Brick fragment at 3 fr ,
e - , 3_4 BlacK silty SAND. ‘
< ~|SD-312 : — |+ 8/16/04- -} coDr 135 NA 0-033 Algae layer on surface. Medium brown SILT from 0 to 0.13 ft. Gray to black silty fine SAND with \;voodyl
. I A pre M . FR . debris (creosote rich) from 0.13 to 0.33 ft. Slight hydrogen sulfide odor and sheen present in bottom layer.
R 8/19/04 17:00 A 7.7 64 -2 Black sandy SILT with woody debris (4” and smaller).
’ 2-3 Black silty SAND with 17 dark black layer at 2.7 fi. .
R 3-4 Black silty SAND.

sd  /n:\my documentsimy documents\projects 2\bocing pl Suriad wark\final herrera\l 21304-copy 1o client 00-01802-004 apx-u lower duwamish triad sediment récord. doc




2200 Sixth Avenue, Suiie 1100
Seattle, Washington 98121

HERRERA  (206)-441-9080 - N _ ' :
erowews  FAX (206) 441-9108 SED[MENT S AMPLE RECORD Page 2 of 4_
- PROJECT NAME: Lower Duwamish Triad DATES:  8/16/04 — 8/19/04, 8/26/04-8/27/04
. S Van Veen (surface sampling)
LOCATIQN: Duwamish River — offshore of Boeing Plant 2 - CREW: JW,RZ,RB, AS, GC,BC, VH GEAR: Vibrocorer (subsurface sampling)
- STATION LOCATION DATE | TIME:"|REP.NO. | WATER % REC |-%' SAMPLE CHARACTERISTICE (COLOR, TYPE,' DEBRIS, ODOR) )
L DEPTH (ft INTERVAL ® (ft) . ’ ’ )
i B SD-313 ‘ ial38a e, NA | 0-=033 Brick on-surface. Medium brown SILT with iron granules and shell fragments from 0 to 0.13 ft. Dark gray o
v to black SILT with some sand and gravel (possibly slag) from 0.13 to 0.33 {t.
1-~2 Black clayey SILT. ~ - e om .
2-3 Black clayey SILT to 2.3 ft. Black silty SAND from 2.3t0 3 ft.
3-4 Black silty SAND.
70 —0.33 .- = +.4 Olive brown fine sand on surface. Dark gray clayey SILT with some small and large rocks to 0.33 ft. I
; Chunks of asphalt present throughout sample. .
un ,:8[-33_/,0‘4’; . _18@7. i Bt " :131._8.. ] RELR O 15 B o 1=-2 Brown silty CLAY from 1.0 to 1.1 ft. Dark brown silty SAND from 1.1t0 2.0 ft.
I u - il oray chadds B P, sen 253 Light gray clayey-SILT from 2.0to 2.1 ft. Dark gray/black'fme' to medium SAND from 2.1 to 3.0 ft.
. B, I N 3-33 Dark brown silty SAND. ’ )
-1SD-315 o) 8/17/04..) 12074655 - B [ 118 NA | =i 0033, Light brown SAND on surface. Dark. grayish-brown SILT with some sand, clay and fine woody debris. ©
- e _3/19/04.- = 18:52. :,'-1-0.9' REVSRES RN R MR sz?)rl;tbrowmsh gray sandy SILT with trace woody debris from-1.0 to:1.2-fL ~Black silty-SAND-from 1 2t0 -| —~ -~ ”
ol L ] 2-3 Black silty SAND. )
, . R S B 3-4 Black silty SAND. _
SD-316 .- - =it 8/16/04: Feom 208 7 e s NAR T e 33 0 20.33 Light brown surface with algae cover. Dark gray SILT-with trace fine sand and wéodchipis. e e
& [ 8/19/04 | - 10:40 A 11.25 100 1-2 Black silty CLAY. ' |
- E N N 2-3 Black silty CLAY. T ) ) ’ T ) i
. ks E s e e 3-4- ‘| Black silty CLAY from 3.0 to 3.2 ft. Black silty SAND with trace clay and 2” piece of asphalt-iike |
ranfm e e material from3.2t040ft. - |
~ " SD-317 - n|n8/6/04: 11626 fove As ziufsr cBLS Lo e aNAG- b (020330 oo | Brown surface with algae cover. Dark gray saxidy SILT with trace wood chips. No odor or sheen. - 1
] TLf 8/19/04 1 09:55: |- < be P175 0 {I8E - 1=20 Black silty CLAY from 1.0 to 1.4 ft. Black sandy SILT with trace clay from 1 4t0201ft
‘ I 2-3 Black sandy SILT with trace clay. B
T I 3-4 " | Black sandy SILT with gravel.
sd fu:\my d \my d \projects?\boeing pl 2uriad work\final herrera\l21304-copy to client uaomoz«m? apx—a lower duwamish triad sediment vecord.dae
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2200 Sixth .Aveﬁue,-Suite 1100 -
Seattle, Washingtor 98121

- HERRERA (206) 441-9080 _ ) B : o
envmowewa  FAX (206) 441-9108 SE})}MENT SA MPLE RECORD Page 3 of 4
PROJECT NAME: ©  Lower Duwamish Triad DATES:  8/16/04 — 8/19/04, 8/26/04-8/27/04
. : o ) Van Veen (surface sampling)
LOCATION Duwamish River — offshére of Boéing Plant 2 - CREW: JW, RZ, RB, AS, GC, BC, VH GEAR: Vibrocorer (subsuljg'ace sampling)
"1 STATION-LOCATION DATE | TIME jREP.NO. | WATER % REC- " SAMPLE CHARACTERISTICE (COLOR, TYPE, DEBRIS, ODOR) T
) =T DEPTH (ft) : - | INTERVAL® (ft) '
) ) SD-318 - .. | 8/16/04 16:12 102 NA " 0-033 Light brown surface with algae. Dark gray SILT with trace sand and wood debr}s. No odor or sheen.
‘ | 8/18/04 - 17:00:] . 292 67E 0-1.5 “Very dark gray SAND with mica. No debris.
" O X T 1 -8/16/0&)  15:17. 138 -} NA™. o 0~0.33 Drab olive brown surface. Dark gray sandy (fme to medxum)SlLT with some small woodchsps No shells,
. : B odor, sheen, or debris. . .
o W 16:10 ‘A 289 TE 1-2. Black clayey SILT.
s - B 2-3 Black clayey, sandy. SILT with black sandy layer from 2.4 to 2.5 ft. i
_ | 3-4 _ Black clayey SILT from 3.0 to 3.5 fi. Black silty SAND from 3.5 to-4.0 ft.
SD-320- - w  .)Large, barnacle-covered rock (4”) and algae on surface. Medium brown SILT with iron granules from 0 to

0.07-ft. Dark gray to black SILT with some sand, woody debris, and medium to large rocks from 0.07t0
0.33 ft. Isopod found in sediment.

o 830 1=2 77 -| Black clayey SILT with brick, slag, and plastic wire debris to 1.2 ft. Black clayey SILT w_ith some sand
from 1.2 10 2.0 ft. ] o o
’ 2-3 Black clayey SILT with some sand.
T o - 3-4 " | Black clayey SILT with some sand. R coe : )
“| SD-321 190 |- NA - 0-033 - Drab olive brown surface. Dark gray SILT to 0.33 ft. Worm in sediment. No odor er sheen: Field
: duplicate collected (SD-324-0000). ) e i
N . - 230 6 E 1-2 .. glg(;{( clayey SILT from1.0to 1.1 ft. Blauk sllty SAI\iI_)_ILer 11t01.8 ﬂ Black clayey silt from 1.8 10
. < L3 M U T 2-3 "I Black clayey SILT with some sand. ‘
T* ~—~—-—i __—”’tf “ . T‘ H T 3-38 Black silty SAND. ) -
N <|sp-322 - L ;T-x +|-8/16/04 -] ~.14:55_ AC 17950 L. NAC. V . 0-033. Brown surface with dark gray SI__LF 10033 fi. Woxf_rn_ﬁinse@imept. No odor or sheen. )
- 8/18/04 | 11:20 C 21.25 TBE 1-2 Black silty CLAY. ) o A
D ’ ‘ 2-3 Black silty CLAY with woody debris.
R 3-4 Black silty SAND with woody debris from 3 to 3.5 ft.
I N 7 4-5 Black silty SAND. ' '
5-6 Black siity SAND.
sd /nimy d my d \projects2hocing pl 2iriad workyfinal herrerall 21304-copy 10 client 00-01802-006 apy-a lower dinwamish triad sediment record doc
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2200 Sixth Avenue, Suite 1100
Seatile, Washington 98121

HERRERA  (206) 441-9080 : 5 o : | , o
. FAX (06) 41-9108 SEDIMENT SAMPLE RECORD Page ol 4
"PROJECT NAME; Lower Duwamish Triad DATES:  8/16/04 — 8/19/04, 8/26/04-8/27/04
) : - _ . . ’ ‘ ’ C ) * Van Veen (surface sampling)
- ) L()(,ATI()N ‘Duwamish River — offshore of Boeing Plant2 <1 - | o R CREW: - JW,RZ, RB, AS, GC, BC, VH GEAR:_ Vibrocorer (subsurface sampling)
"| STATION LOCATION DATE TIME “|'REP. NO'|-WATER % REC ‘SAMPLE ' CHARACTERISTICE (COLOR, TYPE, DEBRIS, ODOR) ERPE
. i : DEPTH (ft) INTERVAL * (ft) :
SD-323 . e .8/17/04 16:30. . B - - 18 NA 0-033 Medium brdwn on surface. Dark brown sandy silt with roots. -
" Pres) 8/19/04 1 - 18:27. 11.35 60 i - 2  Black sandy SILT with gravel.
; wis oo T | o 2-3 - Black'sandy-SILT- from2.0t0 2.1 ft. Black silty CLAY with trace amounts of crganic debris from 2.1 to - a
- - P P o - {25 ft. Black silty CLAY with large pieces of woody debris {from 2.5 to 3.0 ft. . )
SR IR B A R B 0 3-4 Black silty CLAY with large prices of woody debris from 3.0 to 2.1 ft. Black silty SAND from 3.1 t0 4.0

ft.

- | RER.NO. azz Rephcate number represents the sequential attempi at each station (Rep B is the second attempt). -
.| %REC

. Percent recovery.of subsurface core: :Value was. detem\med by dividing the total depth of %dlment in core tube by the total depth of core tube penetratlon and muluplymg by 100.

Not applicable.
~ o Percent recovery should be considered. an-estimate:.-Depth of: core:tube penetration was not based on actual measurement but was estimated based on physical indications on the core Lube
- Sampls. mterva]s were:not adjusted based.on. percent recovery 'of the:cores. .The top of the sediment in each core tube was considered zero in measuring sample interval depth.
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© 2200 Sixth Avenue, Suite 1180

Seattle, Washington 98121 - -

HERRERA  (206) 441-9080 : : : h :
EvppomEs  FAX (206) 441-9108 SEDIMENT SAMPLE RECORD Page _Lof 2
| PROJECT NAME: Lower Duwamish Triad DATES:  8/26/04 and 8/27/040 ,
; LO(‘ATI()N "Duwamish River ~ offshore of Boeing Plant 2 CREW:: BC, AS . GEAR: Van .Veen (surl"ace sampling)
}~ | - - : -
- STATION LOCATION DATE TIME [REP.NO.:{ WATER- - % REC SAMPLE CHARACTERISTICE (COLOR, TYPE, DEBRIS; ODOR)- = e e mmee o oo
- e E DEPTH (ft) - INTERVAL (ft) o _ ’
, SD—206 2 8/26/04:§:012:30 A “13.8 . NA 0~0.33. Light brown sandy SILT on surface (top 0.5 in).. Black clayey SIL'T with smal! wood chips to 0.33 ft. v
) . jﬁ SD-207 : _ - 8/26/04..4- 13:12 A 177 NA. 0-033 - Light brown sandy SILT on surface (top 0.5 in). Black clayey SILT with-organic-material to 0.33°ft.
,5: T SD-208 P w7 8/26/04:f2-13:35 A i ;184 7 | NA. 0-033 Light brown sandy SILT (top 1 in). Black clayey SILT with organic material to 0.33 ft.
Slj-209 PRt X 8/_26/_04,;: w1355 B - [ 246 - . NA 0-033.. Light brown sandy SILT (top 0.5 in). Black clayey SILT to 0.33 fi. Red worm found in sample.
- P .SQ-210 ' 2| :8/27/04.7) 2210:00- . A"-', Lt .11;8 a NA= 0--033 Brown silty SAND (top 0.5 in). Dark gray clayey SILT with some worms to 0.33 ft. -
ST TV —~ Slj-21 | T é'z;;u' ;-z8/27/,04_~: =:10:20 LA 298 7 I NA: 0-033 | Brownh silty SAND (top 0.5 in). Dark gray c]ayey SILT with some worms and benthic shrimp to 033 ft.
7L SD-212 ¢ s [-:8/27/04 1« 10:45 - A~ w118 . NA 0-0.33 Brown silty SAND (top 0.5 in). Dark gray clayey SILT with worms t0 033 ft. -
_ . | SD-213 18/27/04 1~ 11:00 - | = A-n .92 - NA- “0-0.33" Brown silty SAND (top 0.5 in). Dark gray sandy SILT with woody debris and worms to 0.33 ﬂ
o o SD-214 inarfi.8/27/04:47.1 1-:2b AL . ..14.4 . NA: . 0-033. Brown silty SAND (top 0.5 in). Dark gray clayey SILT with some woody debris anq worms to 0.33 ft.
Ll . |sp-215 i .18/27/04.4).-12:35 ¢ Avzi, ;::.s:_'— 15.7 . SNAL 0-0.33 Brown silty SAND (top 0.5 in). Black clayey SILT with organic material to 0.33 ft. '
: SD?—216 _ L.zl 8/26/04 i . NA 0-0.33 Light brown silty SAND (top 0.5 in). Dark brown clayey SILT to 0.33 f1.
- SD-217 e ol i 8/26/04:+ . of 2INA- o] 00002033 Light brown siity SAND (top 0.5 in). Dark brown sandy SILT with woody debris to 0.33 ft.. -
oo SD-330 R "1 8/27/04.7] v NA 0-033 Brown silty SAND (top 0.5 in). Black clayey SILT with worms to 0.33 {t.
~".- - SD-331 i7.:0a8/27/04.° NA 0-033 " | Brown silty SAND (tbp 0.5 in). Black clayey SILT with woody debris 10033 ft.
r-{Sp-332 -+ - .o 8/26/04 - NA. 0--033 Light brown silty SAND (top 0.5 in). Black clayey SILT with ofganic matter to 0.33 ft.
B ~-1S8SD-333 .- 7T fitees 18/27/04.+|<:15:45 LB sahey SldiGunh aifpnnNAR --0-0.33 Brown silty SAND (top 1 in). Gray sandy SILT with organic natter and some gravel to 0.33 ft. -
- - . SD:-334 - - [8/26/04 17 Asim fmm <164 : 0-033 - Brown silty SAND (top 0.5 in). Dark gray siity SAND with trace gravel and trace Qrgamc debris to 0.33 ft.
= '3 SD"-335. o ‘ *.8/2"_7/04"7 =1 2:‘.50' : .. 0033 Brown silty SAND (top 0.5 in). Black clayey SILT with organic material to 0.33 ft.
- SD-336 - faT :=.-8/2r7/04,' . 13:40 = NA . 0-033" Brown silty SAND (top I in). Dark gray sandy SILT some woody debris and gravel to 0.33 ft.
SD-337 . -- “me [ 8/27/04 - - 14:07 Gl b 118 wt|naNAL 2 - - .0-0.33 | Brown silty SAND (top 0.5 in). Black sandy SILT with minor gravel te 0.33 {1.
SD-338 ‘ - 8/26/04-]1 16:50 E . 138 . NA -033 . Brown silty SAND (top 1 in). Black clayey SILT with worms, some organic matter and smdll fragments of |.
) AR R woody debris to 033 fi.
SD-339 8/26/04 ) 16:15 F 144 NA . 0—0.3‘3 Brown silty SAND (top 0.5 in). Dark gray silty CLAY t0 0.33 ft. )
> | SD-340 8/26/04 18:38 A 15.7 " NA 0~-033 Lig_ht brown silty' SAND (top 0.5 in). Dark brown claycy SILT to 0.33 ft.
SD-341 8/26/04 15:15 C 13.1 NA 0--0.33 Brown gravelly SAND with silt, woody aebri& Macrophytic algae on surface. ’
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2200 Sixth Avenue, Snite 1100
Seattle, Washington 98121 .

HERRERA (206) 441-9080 ) : ‘ - o |
enyrowewra,  FAX (206) 441-9108 SEDPIMENT SAMPLE RECORD =~ w22
PROJECT NAME: Lowér Duwamish Triad DATES: 8/26/04 and 8/27/04
LOCATION: Duwamish River — offshore of Boeing Plant 2’ CREW:  BCand AS GEAR: Van Veen (surface sampling)
I STATION-LOCATION DATE | TIME. |REP.NO. | WATER- % REC SAMPLE - CHARACTERISTICE (COLOR, TYPE, DEBRIS, ODOR}
EESCE A ' : ’ DEPTH (ft) INTERVAL (ft) : :
.| SD-342 8/27/04- | 14:36 A. .26 NA 0-0.33 Brown silty SAND (top 0.5 in). Black clayey SILT with some woody debris to 0.33 ft.
_- - ‘ sl 8704 | 1457 L AL D130k c|er NAsee] e 050330 Brown silty SAND (top 1 in). Black sandy SILT w1th large woody debns fragments and some gravel o - . .
SD-343 AR A : : e
. N . - 0.33 ft. Sulfur odor present. T
- SD:-344 . :-8/26/04 > A5:00+ ) ~D: 0 ¥ 1. 0-033 Homogenous brown-orange gravelly SAND with rust mottling;silt; sticks,'Woody debris metal fork. - - T
.|8D-345 oo 8/26/04-:17:30 |+ Bofo. 144 o) NAL 0-033 Brown silty SAND (top 0.5 in). Dark gray silty SAND to 0.33'ft. - '
REEENQ) ! wrReplicate number represents the sequentlal attempt at each station (Rep B is the second attempt). R
1% RE€=i-« Percent récovery-of subsurface core:.Value was- detennmed by-dividing the total:depth of sediment in core tube by the total depth of core tube penetration and muluplymg by 100.
NA Not appllcablc
/
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Lower Duwamish Triad Sampling Event—Technical Report

P
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- Lower Duwamish Triad Samplmg Event
Seattle, Washington
Summary Photographic Log

Photo .
Number . "~ Photo Description
1-9 Van Veen surface sample grab at station SD-322, replicate A.

1-10 Homogenized sample SD-322-0000 in stainless steel bowl.
117 Van Veen‘ surface sample at station SD-318, replicate A, with both access-doors open.
1-18 Homogenized sample SD-318-0000 .in stainless steel bowl.
1-19 Van Veen surface sandple at station SD-317, replicate A.
1-20 Homogenized sur‘nple SD-317-0000 in stainless steel bowl.
1-23 Van Veen surface sample at station SD-307, replicate A
124 Sediment layers in sample SD-307-0000.

2-1 Van Veen surface saxhple at station SD-309, replicate A. .
2-2 Homogenized sample S$D-309-0000 in stainless steel bowl. _
2-13 © Van Veen surface sample at station:SD-314, rephcate Eooode 3 T

'. 2-14 Homogemzed sample SD-3 14- 0000‘(Rep F)*m stamless steel bowl.
b kg TETH
2-18 Sediment core from station SD 392 depths asbéhowdz v
2-19 Sediment core from station SD-322- depths as shown.

2-20 © -Observed sheen on ship deck from bottom of sedlment core at station SD-313 (rep A). .

2-33 Processed sediment core from 1ocat10n SD 314 Photos 2 33to 2 34 taken from top to bottom of
core. _
2-34 . Processed sediment coré fromi location SD-314. Photos 2133 to 2-34 taken from top to bottom of
‘core. T S PP FO
1 2-35 Sample SD-314-0001 homogenized in stainless steel bdwl,.
236 Sample SD-314-0002 homogenized in stainless steel bowl.

2-37 Sample SD-314-0003 homogemzed in stainless steel bowl. .

4-5 Processed sediment core, from locatlon SD-309..1Photos 4-5 through 4-7 taken from top to bottom
of core. _ )
- 4-6 _ Processed sediment core from locatron SD 309. Photos 4-5 through 4-7 taken from top to bottom
of core. R T
4.7 Processed sediment core from location SD- 309 .Photos 4 5 through 4. 7 taken from top to bottom
o of core. ] ;
) et e L g
4-8 Sample SD- 309 0001 homogenlzed in stamless steel bowl ‘
S BT A [EETRE T I

4-9 Sample SD- 309 0002 homogemzed in’ stalnless steel bowl

SD_121304-copy 1 chiont 0-01802.008 apsch summiary photo log.doc B
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Lower Duwamish Triad Samp/ing' Event—Technical Repbrt

Photo ) .
Nu’mber ' Photo Description
- 4-10 Sample SD-309-0003 homogemzed in stainless steel bowl
4-15 Processed sedlment core from locatlon SD-317. Photos 4-15 through 4-17 taken from top to bottom
: of core. , :
4-16 Processed sediment.core from location SD- 317 Photos 4-18 through 4 17 taken from top to bottom
' of core. ) .
4-17 Processed sediment core from locatlon SD-317. Photos 4 15 through 4-17 taken from top to bottom
of core. .
4-18 Sample SD-317-0001 homogenized in stainless steel bowl.
4-19 Sample SD-317-0002‘homogenized in stainless steel bowl.
4-20 Sample SD-317-0003 homogenized in stainless steel bowl.
6-3 Van Veen surface sample at station SD-344. -
6-4 " Homogenized sample SD-344-0000 in stainless steel bowl.
7-6 Van Veen surface sample at station SD-211.
7T Homogenized sample SD-211-0000 in stainless steel bowl. = = i !

SD 123 04-copy 1o client 00-01802-006 apx-b summary photo log.déc
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Lower Duwamish Triad Samp/ing Event—Technical Report

Table C-1. Plafmed and final field station locaticn coordinates for the Lower Duwamish
Triad sampling event. '

Station Coordinates * _
, . . o ' - Final Subsurface Core
Planned Station Location Final Surface Grab Location | ' Location
Station ID Northing Easting Northing Easting "Northing "Easting
SD-DUW-307 | 195686 1275819 195684 1275819 195673 | . 1275804
SD-DUW-309 195579 1275858 195580 1275858 195576 1275839
SD-DUW-310 | . 195518 | 1275879 | 195517 | 1275880 195514 1275867
SD-DUW-311 195458 1275906 '195457 1275909 195460 1275899
SD-DUW-312 | 195430 1275928 195427 1275912 195427 1275919
SD:-DUW-313 | . 195308 | 1275972 195311 1275946 195309 1275932
SD-DUW-314 195231 .| 1275992 195235 1275968 195237 1275967
SD-DUW-315 195158 | 1276004 | 195159 1276003 | 195159 1275999
SD-DUW-316 ° 195652 1275820 | 195650 | 1275820 195647 1275802
SD-DUW-317 195624 1275838 195624 1275837 195632 1275821
SD-DUW-318 1195542 1275864 195543 | 1275863 195550 | 1275868
SD-DUW-319 195438 1275874 195433 1275871 195435 1275867
SD-DUW-320 | 195386 1275930 | . 195387 1275927 195382 | 1275925
SD-DUW-:321 195768 1275501 | 195765 | 1275503 | 195768 | 1275600
SD-DUW-322 | 195315 | 1275871 195314 | 1275870 | 195311 | 1275864
_SD-DUW-323 | 195355 1275948 195348 1275946 | 195347 |- 1275938
SD-DUW-206 | 195606 ° 1275811 1956067 - -| 1275814 NA . NA
SD-DUW-207 - |- 195555 1275827 | 195554 1275827 NA “NA
SD-DUW-208° | 195511 | 1275851 195512 "1275852 NA | NA.
SD-DUW-209 105418 | 1275852 195410+ | 1275860 | NA . |. -Na
SD-DUW-210 195366 -| 1375875 | 193365 | 1275875 CNAT I NA
SD-DUW-211 195322 -] 1275905 | 195319 1275903 'NA" " NA
SD-DUW-212 195278 1275903 195278 1375905 ' NA!! . NA.
SD-DUW-213 195577 . | 1375816 195379 1275818 . ' NA. . NA
SD-DUW-214 195231 11275902 195930 | 1275903 | INA | ' NA
SD-DUW-215 195467 | 1275849 195464 - 1375851 'NAY | 'UNA
SD-DUW-216 | 195184 1275932 195185 1275034 | I NAY ' NA
SD-DUW-217 . | 195130 1275950 195131 | 1275949 URAZY NA
SD-DUW-330 195628 | - 1375810 195620 | 1273811 | I NAU L NA
SD-DUW-331 195610 | 1375830 | 195608 1275828 | UNAY ] LINA
SD-DUW-332 195567 1275853 | . 195566 1275858 | " NA" NA
SD-DUW-333 195596 | - 1275856 195580 | 1375849 "NAY 'NA
SD-DUW-334 |- 195473 1275893 | 195473 1275890 NA: | - NA
SD-DUW-335 | - 195424 | . 1273853 [. 195446 1275854 NAL - NA
SD-DUW-336 104948 | . 1276033 194947: 1276034 | 'NA' . ! NA-
B B IR R
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Lower Duwamish Triad Sampling. Event—Technical Repoft v
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Table C-l (contlnued) Planned and final field station location cog rdinates for the Lower

Duwamish Triad samplmg event

Station Coordinates *

Planned Station Location

" Final Surface Grab Location _

Final Subsurface Core

Location .
Station ID Northing Easting ‘Northing Easting . Northing Easting
SD-DUW-337 1195270 1275948 195270 1275948 NA - NA
SD-DUW-338 195297 . 1275991 195306 1275944 NA ‘NA
SD-DUW-339 195210 1276004 195214 1275963 . NA NA
SD-DUW-340 195383 1275907 195381 1275908 NA . NA
SD-DUW-341 195672 - 1275843 195676 1275827 NA NA
SD-DUW-342 195406 1275922 195406 . 1275922 NA NA~
SD-DUW-343 195528 1275875 195527 1275875 NA |1 - NA
SD-DUW-344 195705 1275820 - 195707 1275799 NA NA
SD- DU.\?\/v 345 195135 1275986 195135 1275985 NA NA

a

Coordinates are North American Datum (NAD) of 1983 State Plane Washington North.

NA Not applicable.

TR I U U R L )
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" Lower Duwamish Triad Sampling Event—Technical Report

Table D-1.  Phase 2 sediment samples collected and ai;élyied for the Lower Duwamish
Triad sampling event. -

SPAWAR | Analytical Resources, Inc EPA Region 10 Environmental Laboratory
Regional PCBs : ‘ TCLP | PCBs SVOC/P
Sampie ID ~ Sample ID 4020y - |.TOC | GS | Hg | svoC Pb (8082) | Metals | CB*® SVOC

SD-307-0000 04344100 X X X 0 0 : X X
SD-307-0001 04344101 X X X
SD-307-0002 04344102 X X
SD-307-0003 © 04344103 X X
SD-309-0000 04344104 X X | x 0 o) X X
SD-309-0001 04344105 X X X
SD-309-0002 04344106 X X )
SD-305-0003 04344107 X X
SD-310-0000 . | 04344108 X X X 0 0 X X
SD-310-0001 | 04344109 X X X
SD-310-0002 04344110 X X
SD-310-0003. 04344111 X X )
SD-311-0000 04344112 X X X 0 0 X X
SD-311-0001 04344113 X X X
SD-311-0002 04344114 X X )
SD-311-0003 04344115 X X N ' ' "
SD-312-0000 04344116 X x | x 0 0 X X
SD-312-0001 04344117 X X X
SD-312-0002 04344118 X X! i R I
SD-312-0003 04344119 X X
SD-313-0000 04344120 X X X 0 o) X X
SD-313-0001 04344121 X X 0 0 X
SD-313A-0001° | 04344174 : ‘
SD-313-0002 04344122 X X o
SD-313-0003. 04344123 X -~ X . -
SD-314-0000 04344124 X X X 0 0 X . X
SD-314-0001 ' 04344125 X X ' X
SD-314-0002 04344126 X X . . )
SD-314-0003 04344127 X . X o
SD-315-0000 ° | 04344128 . X X X. .0 0 X X
SD-315-0001 04344129 X X X
SD-315-0002 04344130 . X. X
SD-315-0003 - 04344131 X X
'SD-316-0000 04344132 X . X X 0. 0 X X
SD-316-0001 04344133 . X X - X
SD-316-0002 04344134 X X -
SD-316-0003 04344135 . X X
SD-317-0000 04344136 X bex ) ox 0 0 X X .
SD-317-0001 04344137 X . |.X X
SD-317-0002 © 04344138 . X - X
SD-317-0003 04344139 X X,
SD-318-0000 04344140 X . X X |.o 0 X X
SD-318-0001 | 04344141 X . X . X X '
SD-319-0000 04344144 X X1 X 0 0 ' X X .
SD-319-0001 04344145 X . X X
SD-319-0002 04344146 X . X ‘

R : - ]
sd_/121304-copyto client 00-01802-006 apx-gd.doc L ! . : ) “
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Lower Duwamish Tnad Samplmg Event——Technlcal Report '

l ) " {,
' I
Table D-1 (contmued) Phase 2 sedlment samples collected and analyzed for the Lower
. Duwamlsh T rlad samphng event. " .
Y SPAWAR ! Analytical Reasources, Inc EPA Region 10 Ex vironmental Eaboratory .
Regional PCBs | . TCLP | PCBs SVOCP | -
Sample ID SampleID 1 (4020) |TOC| GS | Hg | SVOC | Pb | (8082) | Metals | CB* svoc
SD-319-0003 04344147 | - X X - xed v
SD-320-0000- 04344148 X X X [0} O ) ) : X _X
SD-320-0001 04344149 X X ' X
SD-320-0002 04344150 X X
SD-320-0003 04344151 X X
SD-321-0000 04344152 X X X 0. O X X
SD-321-0001 04344153 - X X X
SD-321-0002 04344154 X X
SD-321-0003 | 04344155 X X
SD-322-0000 04344158 X X . X O [0} X X
SD-322-0001 04344159 X - X X
SD-322-0002 04344160 X X
SD-322-0003 04344161 X X
SD-322-0004 04344162. X . X
SD-322-0005 04344163 X - X
SD-323-0000 £ 04344164 X X X (6] (0] X X
SD-323-0001 04344165 X X ' X
SD-323-0002 04344166 X - X
11 SD-323-0003 04344167 X ot Xx na NS L PERREE K i
SD-324-6000° 04344168 PXe o XG X oo dho, o] X | x.
SD-325-0000° 04344169 X X o] 8] . X
SD-326-0001° 04344170 . X X ) i
SD-327-0002° 04344171 X ) . ]
SD-328-0003° 04344172 X X v , e : :
SD-434* | 04344173 SRS e N P X Xl L X
WD01° : NA R . ‘ X . .
o . Sample analys1s added after samplmg event was ¢ rhplé)te. '!Imalysis performed using ‘sample jar submitted for .
. TOC. . l B . i
PCBs (4020) .polychlorinated; bxphenyls (PCBS) by EPA method 4020 (imfpunoassa; Y. . ) !
TOC Total organic carbon by modified EPA metﬁod 9060. . _ W . ;
GS Grain size by Puget Sound Estuary rogram (PSEF) protocols. ; o : ‘ P
Hg * Mercury by EPA method 7471A ; S : T ‘ .
-PCBs (8082) PCBs by EPA method 8082.! i ; ' p
SVOCs . Semivolatile organic compou.nds by EPA n}ethod §260B.
TCLP Pb Lead by the toxicity characteristic leachmg proced 1re (TCLP) (EPA ethods 13 11 and 60 0B)."
Metals Metals by EPA method 6010B 4 e : L
* SVOC/PCB = Analyzed. for PCBs by EPA method 8082 and then archlved (frozen)i for SVO 0 analys1s at a later date, if 1
needed.. SLgE . | ;
® Sample SD-313A- 000/ collected from a rejected core adtempt at locatlon SD 321 b‘ecause a sheen ias bbserved.{ -
¢ Field duplicate of p pnmary sample.” - , S R ‘
d Sample SD-434 is a rinsate sample : IR e L !
¢ Sample WDO0I collected: from investigation den ed wasie ([DV‘ ) buckets to deterrrlne dlspo<al requirement. . .
SHaded cells indicate that sample was submitted ag a “contingency’ > sample; sample ja rs were archived (frozen) upon laboratory
receipt (samplés may be analyzed ata future date based oq pro_lec decisions). . o , :
‘NA Not applicable '.‘ ; R B e A _ :
SPAWAR  US. Navy Space and Naval Warfare Systerns Center laboratory in San'Diego, California. | 1 _ .
o sd /121304-co) py to°client 00-| '1802 006 apx-d.doc
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Lower Duwamish Triad Sampling Event—Technical Repbrt

Table D-2. Phase 3 sediment sampies collected and analyzed for the Lower Duwamish

Triad sampling event.

1

: EPA Region X
SPAWAR Analytical Resources, Inc Environmentai Laboratory
. Regional _ TCLP R
Sample [D Sample ID | pcBs (4020) | TOC.| GS | Hg.| Pb | PCBs(8082) Metals
SD-206-0000 04354000 X X '
SD-207-0000 04354001 X X
SD-208-0000 04354002 - X X
SD-209-0000 04354003 X X
SD-210-0000 | 04354004 X X
SD-211-0000 "04354005 X - X
SD-212-0000 “04354006 X X
SD-213-0000 04354007 X X
SD-214-0000 04354008 X X
SD-215-0000 04354009 X X .
SD-216-0000 04354010 X X
SD-217-0000 04354011 X X
SD-330-0000 04354012 - X X
- SD-331-0000 04354013 | X X - }
SD-332-0000 04351014 X X
SD-333-0000 04354015 X X X 0
SD-334-0000 . | 04354016 .| ., X X i
SD-335-0000 04354017 X X
SD-336-0000 | 04354018 X X -
SD-337-0000 04354019 - X X X
SD-338-0000 |- 04354020 . X X
SD-339-0000 04354021 - X X
SD-340-0000 04354022 X X
SD-341-0000 04354023 X - X . 1o
SD-342-0000 04354024 X X X )
SD-343-0000 04354025 X X |
SD-344-0000 04354026 X X
SD-345-0000 04354027 X - X
, | sSD-431° 04354031 X X X
SD-432* 04354032 X - X -
SD-433* ' 04354033 X X
wD02" NAN R X , |
0. Sample analys1s added after sampling event was complete. Analysis performed usirlé sampleljar submitted f;or '
PCBs (4020) Polychlormated blphenyls PCBs)by Immung assay.‘ ' o N o
TOC Total orgamc carbon by EPA method 9060 C
GS Grain size by PSEP protocols. - e oy !
Hg  Mercury by EPA miethod 7471A;. J NP PR . IJ’
TCLP Pb  Lead by.the toxicity ¢ characteristic leaching proeedure TCLP){(EPA methods 1311.and'6010B). . ;
PCBs (8082) . PCBs by EPA method 8082. ) l ’ R - ' i
N Field duplicate of pnmary sample: ‘ - e i
Sample WD02 collected from investigation. denved waste (IDW) buckets to deterni ysal requirement! ]
Snaded cells indicate’that. sample;was submitted as & contmgency ) sample sampleljars w ed (frozen) upon
Iaboratory; recelpt (samples may be analyzed at, a future date based on project’ dec151 e
NA - Notapplicable: ' .
SPAWAR US. Navy Space and Naval Warfare Systems Center laborator‘y in San Dlego A
I | X . ;,
b A
) sd /1213()4 -cop! loc[xem00-01802 006npx-ddoc 3 X - !
June 6, 2008 | il 'D-3 . Hertera Environmental Consuitants .
b l . : : ' .
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Analytical Results from




Lower Duwamish Triad Sampling Event—; Technical Report

Table E-1.

Phase 2 total organic carbon analytical results for the Lower Duwamish
‘Triad sampling event. .

Sample ID

TOC (percent)

SD-307-0000° 2.20
SD-307-0001 0.800
SD-307-0002 0.226
SD-307-0003 0317
SD-309-0000 2.21
SD-309-0001 1.77
SD-309-0002 132
SD-309-0003 0.941
~ SD-310-0000 1.98
SD-310-0001 1.54
SD-310-0002 1.50
SD-310-0003 0.986
- $D-311-0000 1.84
SD-311-0001 '1.06
SD-311-0002 - 145
~ SD-311-0003, 0.725
SD-312-0000 258
SD-312-0001 1.09
SD-312-0002 0134
SD-312-0003 0130,
-SD-313-0000 222
- §D-313-0001 . 181"
- SD-313-0002 . 0.947
§D-313-0003 1.18
SD-314-0000 1.66
$D-314-0001 244
SD-314-0002 0.237
SD-314-0003 .0.428
SD-315-0000 1.57
SD-315-0001 0218
$D-315-0002 - - ~0.305
$D:315-0003 " 0.183
SD-316-6000 - 235
S$D-316-0001 - 166
' SD-316-0002 1.87
SD-316-0003 153
SD-317-0000 2.58
$D-317-0001 2.00°
PYERETEN IR N
s L

sd__/121304-copy to clent 00-01802-006.apx-e.doc

June 6, 2008

by DUl E-1

IV .
bl IR}

STV

=2 Herrera Envi

S
Lot
S
ot

R

ifronmental Consultants




Lower Duwamish Tr/'ad Sampling' Event—Technical Report

1

1

1
i
i

i

‘Table E- 1 (continued). - Phase 2 total orgamc carbon analytical results for the Lower
Duwamlsh Triad samplmg event.

]
)
i

i

Sample ID . TOC (ﬁércen‘t) '
SD-317-0002 2.11
SD-317-0003 0816
SD-318-0000 2.05
SD-318-0001 . . 0.824
SD-319-0000 - 1.74
SD-319-0001 ° 1.80
SD-319-0002 2.22

'~ SD-319-0003 1.81 -
© SD-320-0000 _1.62
SD-320-0001 224
SD-320-0002 2.39
SD-320-0003 1.83
SD-321-0000 2.25
SD-321-0001 1.69
SD-321-0002 1.96
_._SD-321-0003 1.74 .
__ SD-322.0000 ', 202
SD-322-0001 1.90
SD—322 0002 " 263
- SD-322-0003 273
S$D-322-0004 1.44
SD-323-0005 0.852
SD-323-0000 249
S$D-323-0001 165
$D-323-0002 221
$D-323-0003 131 N
SD:324- ()"(’5'(')(')‘a 2.3
SD:325-0000'* 1.73
-SD’326:00012 . 158
- SD:328%0003:° .72
TOC totdl orgamc carbon analyzed by EPA method. 9060
field duplicate samples; |
R L e ':f
2 b |
. EI
R ' '
| RIp e
NSRS - |
] '
e )
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" Lower Duwamish Triad Sampling Event—Technical Report

t

Table E-2. Phase 3 total organic carbon analytlcal results for the Lower Duwamish
- Triad sampling event.

Sample ID . TOC (percent)
SD-206-0000 2.34
SD-207-0000 : 211
SD-208-0000 1.46
SD-209-0000 2T
SD-210-0000 2.65
SD-211-0000 ' 216
- SD-212-0000 2.33
 SD-213-0000 2.17
SD-214-0000 278
SD-215-0000 : 1.64
SD-216-0000 - 2.02
SD-217-0000 : 1.84
SD-330-0000 ... ... : 2.15
© SD-331-0000 - . 243
~ SD-332-0000 _ 224 . o
‘ SD-333-0000 . | . 250 ., -
. _SD-334.0000 | 155 o
$D-335-0000 1.98
SD-336-0000. " |" ' - 155
SD-337-0000 - = -4 . . 5192
SD-338-0000 181
\ SD-339-0000 . - 17!
SD-340-0000 B 1.61
SD-341-0000 .- - : 2.68
- .SD-342:0000 .. - ] 1.45
) $D-343-0000 . .. 1.96
'SD-344-0000 . 2.58
$D-345-0000 . | 124
'SD-431:2 " : 2.24
18D-4332 . N 1.92 -
'§p-433in | 156
TOC - total orgamc carbort: analyzed by EPA method 9060.
field dupllcate samples:.; . . | oy
she FE Tl ‘ A
. :',. ,,wunif v ‘,' ‘
ETRREE RIS IR DR ?ff!fz g
S T |
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-waer Duwamish Triad Sampling Event—Technical Report

Table E-3.  Semivolatile organic compound sediment analytical results for the Lower Duwamish Triad sampling event.
Sample results (ug/kg)
it & ) = & & & 3 o < < % & & L & & e 2
a R N < ? < - ° o @ @ @ - @ & & G & o
Compound 2 & a 8 a8 - 8 & & 8 & 2 7 3 8 8 2 8 a g
Plhienol * - 440 200 s | 210 =] 1200 620 20U 160 § 28 310 1,100 300 32 410 130 290 340 140 560 1
‘Bis-(2-chloroethyl) ether 0u| 20U ‘20U 20U 20U.| 20U 20U 20U 1vu 20U 19U 20U 20U 20U 20U 20U 20U | 200
2-Chlorophenal 200 20U 20U | 20.U 20U 20U 20U 20U 19U 20U 19U 20U 20U 20U 20U 20U 20U | 20U
1 1,3-Dichlorob . 20U 201 20U 200U 20U 20U 20U 20U 19U 20U 19U 20U 20U 20U 20U 20U 20U 20U
1,4-Dichlorobenze: .ol 20w 20U 20U 20U 20U 20U 20 UL 20U . 19U" 20U 19U ] 20U 20U 20U 20U 20U 20U [ 20U
‘Benzy! alcohol - 20U 20U 20U 20U 20U.| 20U 20U 20.U 19U 20U 19U | 20U 20U 20U | 20U 20U 20U | 20U
1,2-Dichlorobenzene 20U| 20U 20 U: 20.U 20U 20U 20U 20U 19U 20U 19U 20U 20U 20U . 20U 20U 20U | 20U
2-Methylphenol .* . 20U 2ounl. 2wy . 20U 200U 20U 20U 20U 19U 20U 19U | 20U 20U 20U | 20U 20U 20U 20U
2,2'-Oxybis (1-Chlorepropane) 20U 20U~ 20U 20U S20U.0 20U 20U 20U 19U 20U 19U | 20U 20U 20U 20U 20U 00| 20U
4-Méthylphenol 52 199 - 20'U: 27 2 20U 2. 20U 19U 34 28 20U 20U 20U 20U 83 20U 3t
'N-Nitfoso-di-N-propylamine i 98Ul 9U... 98 U 98U 98U.| 99U 98U 100U {. 97U . 98U 97U | 99U 97U 99U | 100U 98 U 9BU| 98U
Hexachloroethang™i-_+ - 4= i 20| 20U+ " 20U.{ 201 20U 20U 20 U 20U 19U. 20U ou| 20U 20U 20U 20U 20U 20U| 20U
ENitrobenzene " . - - 20| . 20U 20 U 20U 20U.| 20U 20U~ 20U 19U 20U Ul 20U 20U 20U 20U 20U 20U} 20U
Tsophrone S . s 20Ul 20U 20U 20:U 20U 20U 20U 20U 19U, 20U 19U |- 20U 20U 2007 20U 20U 20U 20U
2-Nitrophenol . 98:U 9 U %8 U 98U 98 U 9U. 98 U- 100U | 97U~ | -98U s7ul 99U 97U 99U |--100U-| 98U | - 98U | 98U [
2,4-Dimethylphenol K 20U 20U 20 U 20U 20U 20U 20U, 20U 19U 20U U ! 20U 20U 20U 20 U 20U .. 2001 20U
- ABenzoicacid - . o 2000] 200U 200w 2000 200U-| 200U ] 200U | 200U 200U} 190U. | 200U 190U |, 200U 200 U 200U | 200y 200U | .200U] 200U
'Bis (2~chiorethoxy). methane "a0uU| 20Ut - 20U 200  20Us] 20U, 20U 20U ] 20U 19U - 20U 19U 20U 20U 20U 20U 20U 20U] 20U
'2,4-Dichlorophenol 98| 99y . 9% U 9gU| 99U 98 U-| . 99.U 98U 100U [ o7uU-.| 98U 97U 99U 97u 90U | 100U 98U 93U | 98U
1,2,4-Trichlorb 20Ul 20uU-]. 22w 200  20Usf 20U 20U 20 U 20U 19U 20U VUl 20U 20U 200 20U 204 20U 20U
Naphthalene = - S 20U 490 . 31 62 | 170 20 | 20U 287 20U 19U 20U 46 20U 24 20U 20U 2 20U | 160J
4-Chloroaniline_<: oRU| 99Ul 98 US| 9suU| 99U 98 U 99 1. 98Ul 100U, 97U - 98U 97u ! 90U 97U 99U | 100U 98U 98U | 98U
Hexachlorobutadiene L 20u|  20u 20 U+ | 20U| 200U~ 20U 20U 20U 20U 19U 20U 19U 20U 20U 20U | 20y 20U 20U] 20U
;. f4-Chloro-3-methylphenol __::.. ossul 99U 98 U ogy| 90U 98U |. 99U 98 U ooy | 97U 98 U 97U | o9U 97U 91| 100U 98 U 98U | 98U .
'2-Methylnaghthalene 270 350 o[ T34 - 60| 48 <o 1907 1 20u7| 27)7 20U oux| 20U 37 20y 24 20U 20U 2 20U 1003 -
‘Hexdichlorocyclopentadiene 't ¢ 98|  9ou¥»| - 98 U: o8U| 99U . 98U 99Ut | -9RU woul o7y 9B U 97U | 99U 971 95U | 100U 98 U 98U | 98U
 I2,4,6-Trichlorophenol oo 98y|. ‘90y" BU. 9suU| 99U 98U | 99U R U: 100U | . 97U 98 U 97U | 99U 97U 99U | 100U 98 U 98U| 98U
._§2.4,5-Trichlorpheno! - 98:U.). ,99U..|. . 98U. osUl 9ow:|. 98U+ 9ouus|l esu.{ wou| 97u.| .osu 97U 99 U 97U 99.U_|—100.U |- ~—98.U.| ...98.U| 98.U..
2-Chioronaphthalene 20U 200U 20U 20U 20U 200 20U 20U 20U 19U 20U U | 20U . 20U 200 | 20U 20U 20U 20U
“2-Nitoaniline -:+ - vl- egul ey |  esur ogU| 99U 98U 9U=| 9y 100U | 91y 98 U 97U 99 97U 91 | idou 93 U 98U | 98Uy
_ IDimethylphthalates: & 194 | 24 29 . 26 2 20U 20U~ 20U 35 40 29 23 20U 200 20U ] 20U 74 200 22y |
Acenaphthylene 57, 98 . 2 . 35 98 . 20U 20U - 20U 23 °| 19U 20U 28 20U 20U 20Ul 20U 20U 20U 2 |
[ 3-Nitfoaniline 98'U| 99U 98 U~ 98U| 99U 98 U 99 0. 98U..| 100U | 971 98 U 97Ul 90y 97U 90Ul 00U 98 U %BU| 98U
Acenaphthene = . 26.. | 220 > 56 - 70 250 . | 200 20U 21 44 19U 20 5 20U 20 20U 20U 35 200 | 1904
2,4Dinitrophenel 200U 200U ] 200U 200U 200U5|. 200U |.200U- | 200U-| 200U | 190U | 200U 190U | 2000 200U | " 200U ! 200U 200U 200U | 200U |7
- {4-Nitrophenol -+ . BU| 99U 98 LI" 98U| 99U” 98U |~ oo 98U 100U] 97y 98 U 97U | 99U 97U 99y | 1oou 98 U 98U | 98U

sd_A21304copy 1 client 00-01402-006 ap-r. dox
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g event.

Table E-3 (continued).. Semivolatile organic compound sediment analytical results for the Lower Du ish Triad pli
Sample results {ug/ka)
. ~ — o
s/ 1 &8 &8/ |8, &8, 8,888, &8 8|8, 8|¢&8 &8, ¢8]¢8
b 2 = = < & & 3 @ & & @ & S = iy 4 = Py
% Q < @ 9 r'n o o < @ 9 @ © o © @ v o i
Compound g - a a 8 a a 8. 2 2 2 2 8 2 2 @ a 8 & a
: _ 7. IDibenzofuran - 180 | 410 81 180 460 55 20U 25 31 20 75 20U 28 20-y 20U 21 - 20U
e 2,6-Dimitrotol i 98 U 99U 98 U 98 U 99U 98 U 9 U 98 U 100 U 98 U 97U 59U 97-U 99 U 100U 98 U 98 U
~«_#2,4-Dinit | 98 U 99 U- 98 U 98 U 99U 98U 99 U 98 U 100 1J ‘98U 97U | . 88U 97U ‘99U 100 U 9B U 98 U
~ o Diethylphthalate ~ 20U 20U.. 20 20U 91 20U 20 U- 28 20U 120 94 20U 48 20U 150 20U 27
. -l 4-Chiorophenyl-pheylether 20U 20U 20U 20Ul 20u L 20U 20U 20U - 20U 20U 19U | -20Y- | —-20U- 20U |- 20U |- 20U 20U
Fluorene = . - 1,500. 810 170 - S210- 940 240 . 20U S1J. 51 = -38 150 200 48 -i- 20U 20.U - 42 20.U-
_ﬂ\lit_roaniline . 98 U 99U 98 U 98U 99 U - 98 U 99U - 98 U~ 100 U- --98 U 97U PU-| --97U- -9% U ooy 98 U- 98.U
4.,6-Dinitro-2-méthylphenol 200U 200 U 200 U 200 U 200U 200U-1 200U 200U 200U 200U 190U 200U - 200U - 200U | - 200 U° 200 U 200 U
N-Nitrosodiphenylamine Z 2017 200 plu) 20U 20U 20U 200 20U 20U 201 - 19U |- 20U~ |---—-20-U—] 20U 20 U-of- - - 20U 20U
4-Bromophenyl-phenylether = 20U 20U 20U 20U 20U 20U 20U . 20U 20U 20U 19U 20U 20U 20U 20U 20U 20U
H hlorob fi ] 20U 20U 20U 20U 20U 20U 20U 20U 20U -20U ou 20U -20U 20U 20U 20U 20U
Pentachlorphenol 99 U 98 U 98 U 99U | TorU- 99 U 98 U 100U 98 U 974 29U 97U 99 U 100 U 98 U 98 U
Ph hrene &+ . 3,400 .~ 960 - | 1,100 3,800 - 1,400 39 400 3 680 « 280 840 89 -250 -~ - 81 .90 420 - - 68
Carbazole - E 110 140 230 . L 20U . 69 150 43 56 100’ 20U 27 20U 20 . 64 . 20U
Anthracene - v 220 -4 220 - 680 -~ 360 20U 130 J .. 130 45 - 64 " 160 20U 48 - - 30 28 82 |25
.Di-n‘[‘m.ﬁ- hihal 3 “19J - 20 1 23 34 20U 36 20U 21 47 21 28 37 20U 20U 30 20U
rFluoranthene - 1,500 <& 2,000'D | 3,400 3. 1,000 °© - 77 3 600 J=+) 2,300 ¢ 530 .. 760 1,400 150 -380 - - 270 300 380 230 1,100 J :
Pyrene -+ -ib. 1,000 1,400~ | 2,200 - | 1,000 <| 49 - | '5704.-1 1800 450 - - 570 950 190 290 -- 240 180 . 830 210 | 1,500 °
Butylbenzylphthalate 41 40. . 36 43 20U 20U - 140 64 1060 42 20U 38 - 34 3] 100 27 26
i I3,3 "-Dichtorobenzidine - 98 U’ 98-l 99 U 98 U MU 98U -~ 100U | . 970 98 U 1A 99 Y 97 Y- 99U 100 U 98 U 98U | - 98 U5
Benzo (a) anthracéne:  * < 580 - 7005 | 1,100 1 440 20U 2203 660 200 240 - | -2490-—| - 60 ~ ~| ~120~-~|-----9§— |-~ 98- - 340 -81 500 ) :
Bis (2-ethylhexy!) phthal: 270 380 - 220 : 100 20U, - 150 :. 610 .- 290 .- 360 290 94 110- -- 240 - 230 410 200 [-—140 - °
Chrysene h 730 4 840~ | 1,200 -7 4903+ 22 .- 290 J - 950 - | 280 7 420 630 75 160 140 150 450 110 550 J
Di-n-Octy1 phthal 200U ‘20U 20U - 20U 20U 20U 20U 18U 20U 19U 20U . 20U 20Uy 20U C20U 20 U 20U -
‘Benzo (b) fluoranthiene ' 760 @} 1,100, | 1,100 ;. 20U 260 -1 1,100 ::] 346 - | -430 640 -1 83---—|----130——-|— 180 160- 550- L 150 — - 430 -
‘Benio (k) fluoranth 690 ¢ 760+ 840 3~ 20U- 210 ¢ 950 i 270 : 280" 440 - - 90- 150 140 130 460 - 130 420 :
Benzo (a) p);renéf-é: K il 620 ¢ 770 970 1.:- 430 =% 20 U« 230 Jru 780 230 %55 1 260 510 69 130 - - 110 110 400 97 5107 ¢
Indeno (1,2,3-cd) pyrene 270 '350.. 30| 130 20 U 110 J 390 | 120 120 270° 30 58 . 52 60 200 46 170 J .
Dibenz (a,h) anthracene ] 1oz | 160 o 63 20U - 32 | 150 45 | .28 100 20U 20U WU 21 - 77 20U -72
Benzo (g,h,i) perylene 210 13 250.. 250 120 - 20U 88J .| 300 97 = 90 190 24 42 44 45 150 39 150 J
Pg/kg—'microgrg;ﬁ per kilogram: T TR T T T ST T T T T R .
field duplicate sample.
Bold type indicates the sample result is greater than the reporting limit.
Values reported on a dry~weight basis. .
U — The material was analyzed for, but was not detected. The associated nunerical vatue is the reporting limit.
J- The i d ical value ‘S idi d an i d ation,
1 L \ - -
' e
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' {
“Table E-4.  Total mercury analytlcal results for the Lower Duwamlsh T rlad samplmg
event. : L ,i ,
j ; : ; ) : Holdingltim‘ez
- Sample ID i -~ Hg(mg/kg) | , | exceedance (days)
SD-307-0000 ~ ; 0.09 J | 22
SD-309-0000 | 0.24 J 2
SD-310-0000 0.14 J 22
' SD-311-0000 , 0.11 J | 22
' SD-312-0000 i 020 J 22
_SD-313-0000 f 039 J 22
SD-313-0001 016 J 19
SD-314-0000 " 023 J 21
- SD-315-0000 0.09 J 21
SD-316-0000 0.15 J 22
SD-317-0000 0.10 J - 22
SD-318-0000 0.10 J 22
SD-319-0000- ' 0.16 J 22
SD-320-0000 021 J 22 ]
-, SD-321-0000 0.18 J 22
T SD-322-0000 BRIV N T
' SD-323-0000 - 0.20 J 21
SD-324-0000° 020 J ¢ 2
SD-325-0000° 020 7 21
SD-333-0000 00, J 212
SD-341-0000 - 0.09 R . {1
. i' Hg total mercury analyzed by|EPA method 7471A - |
1
i . mg/kg milligrams per kilogram. ‘ : i
] J- The analyte was posmvel)J, 1dent1ﬁeq the assomated numerical.
{ value'is an esnmate of the concentratlon of the analyte inthe ° -
L sample. . I . !
o R " The sample result is rejectéd due to seqous deﬁcxencws inthe p
| _ability fo*analyze the sample and meet quality control criteria, The |
P . presence or absence of the analyte cannot be venﬁed | P
i 2 field duphcate sample. - -
i Fodd et ' oy ; . l;
3"_ 0t « u'in 7 1 ; ¢ :;
! EERERE R : I
;j fen i . 1 | . ‘§
B i ni: |l_ l.' ‘!'-f i T ! I;
z ot o if . :
fl Valike woh, ) s {
: N R , . .
X i b (:':. ; ; : :
;' SR Sl ; g
' ot [C § : )
[ b X Vot ' i K ‘}
i ., - o
i s TR N é:':’ i
I} B T H ; ,I
ii i : sd_'/121304-copy to chen/ 00-01802-006 apx-e.doc
[T ] H
1E6 5 ' June 6, 2008
P EE L] R S .
.\‘ B U TP Y O
U F IR SRR | A I ‘



. Lower Duwamish Triad Sampling Event—Technical Report,

‘

Table E-5. Sediment sample grain size distribution summary (percent retained in eaph grain size fraction) for the Lower Duwamish Triad

sampling event. : : ‘ o
. Sand o ' . Silt : Clay
Sample ID Gravel Very Coarse Coarse " -Medium Fine Very Fine Coarse Medium Fine Very Fine . .
Phi size > . -1100 Otol - 102 .| 2to3 3t04 | 4105 | Sto6 6107 708 8109 -9wi0 | <10
» Sieve Size .| - . 10018 | 181035 351060 60 to 120 120 to 230 o i . - R
- =+l - (microns) .| =>:#10 (2000):| (2000-1000)- | (1000-500) |: (500-250) | (250-125) (125-62) 625310 31.0-156 156-7.8 7.8-39 3920 2,0-1.0 <10
SD-3220002  J. 00 J | 023 1.7 J 29 1 89 ) 143 J 62 J 244 ] 208 J. 7.1 ) 36 1 32 6.7 1
o _IsD-311-0002 246 ] 42 ) 70 J 145 1 26 J 117 . 22 ] 41 1 39 31 J 11 J 04 J 0.6 J
SD-311-0003 = 57: 3 f-- 38 J 90 J 21.0 J 294 J - 168 1. 69 1 30 J 23 1 12 ) 0.4 J 0.1 ) 05 J
- Isp3iz0002 - | 2271 |1 173 60 1 136 I 179 § 143 1 77 ] i1 J 102 1 67 J 38 J 22 1 25 1
SD317-0003 . .34 1 | 363 16 J |- 259 7 256 1 140 3 6.1 1 29 1 25 1 16 J 1.0 J 07 I 1.0 J
A $D-315-0000 | 14 S W .37 170 |, 184 104 107 12.8 9.9 52 2.5 1.7 4.6
. SD-307-0000 0.6 L 14 30 213 213 73 104 12.1 87 52 29 1.8 4.0
_ | sp-309-0000 33 23 33 55 6.7 8.1 - 116 26.1 - 15.9 5.8 36 2.3 56
s $D-310-0000 | - 04 “ 10 - 24 .40 7.5 _ 106 | 115 267 143 | 54 . 29 ~ 19 52
SD-311-0000 L 26 | 16 ] 2s - 50 1.3 - 8.8 142 232 15.3 57 - 29 2.0 4.7
SD-312:0000 ] . 1.5 S22 - 2.8 .47 93 . 11.5 12.8 212 . 154. _ | 66 40 1 26 54
SD-313-0000 - 139 oo 31 -l ae [ 77 - 8.8 98 - 34 152 | 120 6.6 3.1, 17" 48
. SP314-0000 | 105 . |- 20 - 46 112 10.9 11.4 145 | 134 9.1 48 23 4 14 . 38
SD:316-0000 © }:- 29 il 16 e 17 Sl 46 66 . 9.4 186 | . 230 152 | 60 27 2.1 5.6
SD-317-0000 .. 03 .. 19 - 490 Co61 - 76 - ;95 . 196 . 18.5 134 .| 62 34 24 1..73
SD-=318-0000 - 0.2. R 25 f-- 37 6.7 10.7. 190 |- 200 153 7.1 1 36 S22 7.5
s Nsp-319-0000 |- 03 ___OR 1.7 34 114 224 158 17.9 119 44 | 25 1.7 59
: $D-320-0000 " 3.0- - 18 330 fe7. il 94 - 109, 133 . 19.2 14.4 7.0 2, 22 6.1
SD-321-0000 .| 02 10 - 10 c 18 T 65 | 119" 133 208 15.7 8.7 52 36 10.4
— SP:322:0000 |~ 00 19 12 16 | 38 - S IR X 189 175 8.4 48 41 103
SD-323-0000 . |- 64 57 100 142 - 13.7 8.6 Do - 119 7.2 33 20 14 4.8
. lisp324-0000* | 02 Lo .09 R W A 61 . 119 o141 - 19.1 . 169 8.8 5.2 - 38 10.4
$D-333-0000 C - 11 .24 _ 68 | 100 12:2 83 - 162 - . 157 10.0 57 4.0 1.8 59
i SD:337-0000 |- . 2.1. .18 70 136 - 15.4 19.8 . 11.2 123 . 75 30 2.0 1.3 3.0
cwe O Hsp:342:0000 . 48 10, L. 38 .90 - 13.5 . 15.1 . 137 _ 156 10.5 5.0 2.6 18 3.6
C SD431" : 30 s 25 - 65 © o7 | . 104 10,7 183 i5.0 8.1 5.0 31 20 4.7
2 field duplicate sample. ) ’ '
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Memorandum
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To John Wakeman, u.s. Army Corps of Engmee Seattle Dlstrlct

l

o

cc  Peter Jow1se Herrera Env1ror1mental Consulta]nts

Lo
U ‘ SR

l v i
{ 0

' i

From  Gina Catarra and Rob Z1sette, Herrerai Env1rontmental Consultants| | o
! : ! o i ;
, : TR I A PR . o
Date January 21, 2005 -' ’ : R ‘ e b ! ; i I
: ) b rog bl N
Subject” Grain Size D1str1but10n Data Validation forvLo!we!r Duwamish Triad Sampling -

H +
i b !
¥ i ‘ :

‘Event : P PN R
o ' !

'

1 o : ! . . [ : .
This memorandum presents a review of gram s1ze dlstrlbutlon datd collected from the Lower -
Duwamish Triad Sampling Event site located m Seattle Washmgton Herrera Envuonmental
Consultants collected 26 sediment samples, including 2 field duplicates between August 16 and
27,2004. Analytical Resources, Inc. of Tukwila, Washington analyzed the samples for grain
size distribution usmg the PSEP method (PSEP 1996).

~ The laboratory’s performanc_e was rev1ewed4 in accordanc_e,with‘ quality control (QC) criteria
outlined in the Lower Duwamish Triad Sampling Event Quadlity Assurance Project Plan (QAPP)
(USACE 2004) and the Recommended Protocols for Measurmg Selected Envzronmental
Vartables in Puget Sound (PSEP 1996).

Quahty control data submitted by the laboratory wete rev1ewed raw laboratory data was
prov1ded but was not reviewed. Data qualifiers (flags) were added to the sample results in the .
laboratory reports. Data validation results are summanzed below followed by a summary of .

laboratory communications and definitions of'data quahﬁers ST
N 5 |

N l)ata-Validaiion '

‘ Cu'stody, Preservation, Holdiug Times, and Co’mpleteness—-Acceptable with Qualification

L] R T S I TN DUPRIIN SO TR A S TS F O
P N .

Sample custody was properly maintained from sample collection to recelpt at the laboratory.

. The samples were properly preserved and.were received intact at the laboratory. : The reported
samples were analyzed within the required holding timeof 180 days from the date.of collection.
The laboratory data package is complete and contams test results.for all samples listed on the

chalnot custody forms.. . . b LB

The U.S Army Corps of: Engmeers selected Ifive, add1t1onal sediment samples (SD -311-0002, SD- _

311-0003, SD-317-0002,.SD-317-0003, and SD-322-0002). for grain size distribution.analysis -
after the field sampling évent was completed.. These five samples were frozen prior to analysis

sd_ feopy to client 00-01802-006 grain size distribution validation memo-final.doc
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and have been qualified as estimated (ﬂagged 1)) because freezing may affect the pamcle size
distribution. .

| Trlpllcate Analysns—Acceptable

Triplicate analyses were perfonned at the required frequency Trrpllcate results were reported
for samples SD-315-0000, SD-333-0000, and a batch sample. The relative standard deviation

" (RSD) values for each phi size (ranging from 0.10 to 7.39 percent) met the control hmlts (less
than 25 percent) estabhshed by the QAPP ,

N

Field Duplncate———Acceptable

- Two field duphcate samples were analyzed for grain size distribution by the laboratory As
* shown in the following table, the relative percent difference (RPD) values for percent fines (0.8
and 5.4 percent) met the control limits (less than 50 percent) established by the QAPP.

Sample Result Field Duplicate Result

Sample ID Field Duplicate ID . (percent fines®) (percent fines®) RPD
SD-321-0000 SD-324-0000 . 717 78.3 0.8

SD-333-0000 - SD-431 = - 59.3 %2 . 54

T

Laboratory Reportmg lelts——Acceptable ,
" The laboratory reported gram size’ dlstrrbutron as spec1ﬁed in the method (PSEP 1996)

S P IO

1
; N a4
T B S 1Y tr. doTat [N EELRTIRE BN

Oyerall Assessment of Data Qua‘lit’y \

SN TR VI .7:"'!hs»r.a|l B PHE R T A T TP

The usablhty of the data is based on thé guidance documents listed above. Upon cons1derat10n
of the information presented here, the data are acceptable as quahﬁed

PO

Laboratory Commumcatlons et b

it l, o 1i:~ jzri,.;.y(‘}.l.lw, Loy 'l~lx"l’ly \,1%,-?r,.lx,l S [ L PR

The laboratory was: not contacted regardmg the grain size dlstrrbutron analyses e ""

’ : ) RETHIT R TN | pndn e 0 B
oo L 0 g e e e Pk [APTEUEE A HNE
Definition of Data Qualifiers™ - - e ’ -
B [ : . 1
The following data validation qualifiers were iiééd in the review of this data set. The’s'e ‘qualifiers
are from the Lower Duwamish T riad Samplzng Event Qualzty Assurance Proyect Plan (¢ QAPP)
(USACE 2004).

LR R T | HE
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u The analyte was analyzed for but was not detected above the reportmg

‘ limit. )

J The analyte was pos1t1vely identified; the associated numerical value i isan -
- estimate of the concentration of the analyte in the sample.

uJ The analyte was not detected above the sample reporting limit. However,
the reporting lirhit is approximate and may or may not represent the actual
limit of quantltatlon necessary to accurately and preclsely measure the
analyte in the sample.

R The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria. The presence or
absence of the analyte cannot be verified. - :

References

~

Puget Sound Estuarine Program (PSEP). 1996. ‘Recommended protocols for measuring selected
environmental variables in Puget. Sound. U.S. Environmental Protection Agency, Office of Coastal
Waters. ) :
USACE. 2004. deer Duwamish Triad Sampling‘Event Quality Assurance Project Plan. Prepared
for U.S. Environmental Protection Agency, Reglon 10, by U.S. Army Corps of Engineers, Seattle
sttnct ‘ Coda

L Y L “; [T :.:lu

LAR R O T L [ SR A P

] N A A B e Uy s .
\

st foopy tw client 00-01802-006 grain sice disiribution walidition memo-final doc

June 6, 2008 , 3 * Herrera Environmental Consultants




Herrera Environmental Consultants, Inc.
Memorandum

Tb * John Wakeman, U.S. Army Corps of Engirl_eers, Seattle District
cc  Peter] owise, Herrera Environmental Consultants
h From  Gina Catarra and Rob Zisette, Herrera Environmental Consultants
" Date  June6,2008 | L o
- Subject  Mercury Data Validation for Lower Duwamish Tr_iad Samplmg Event

This memorandum presents a review of mercury data collected from the Lower Duwamish Triad
Sampling Event site located in Seattle, Washington. Herrera Environmental Consultants
collected 21 sediment samples, including 2 field duplicates between August 16 and 27, 2004.
Analytical Resources, Inc. of Tukwila, Washmgton analyzed the samples for mercury using EPA
Method 747lA (US EPA 1986).

The laboratory’s performance was reviewed in accordance with quality control (QC) criteria
outlined in the Lower. Duwamish Triad Sampling Event Qualzty Assurance Project Plan (QAPP)
(USACE 2004), the Recommended Protocols for Measuring Selected Environmental Variables in
Puget Sound (PSEP 1996), the Contract Laboratory Program National Functional Guidelines .
Jor Inorganic Data Review (F unctional Guidelines) (US EPA 2004) and the specrﬁed analytical

‘method.

Quality control data submltted by the laboratory were rev1ewed raw laboratory data was
provided but was not reviewed. Data quahﬁers (ﬂags) were added to the sample results in the
laboratory reports. Data validation results are summarized below; followed:by'a summary of
laboratory communications and definitions of data qualifiers. '

. R [ P [T T P S PR S S A
Data Validation

Custody, Preservatlon, Holdlng Tlmes, and Completeness—-—Acceptable w1th Qualnﬁcatron

Ay (K

Sample custody was properly maintained from »sample collection to receipt at the laboratory.

“The samples were properly preserved.and weere received.intact at the.ldboratory. ; As discussed
. below, all reported samples were not analyzed within the required holding time of 28 days from

the date of collection. The laboratory data package is complete and contains test results for all
samples listed on the chain ofcustody»forms T TR TR A T
The U.S Army Corps of Engmeers selected the 21 sedlment samples for mercury analysrs after
the field samplmg event was completed All samples were.analyzed between 11.and.22,days

T R L S S A I SRR | IR S

sd_feapy to client (0-01802-006 mercury validation memo - final.doc

June 6, 2008 - ' 1 ‘Herrera Environmental Consultants
: v, . ! Vol e ',:'#ll‘ N o ..-‘-“\ ‘4 l 0 "‘1'I|)l-.r‘ ‘l'. :

X B A R I A & Wl M vl v e i ih .

O O R S S EE TP TR O TU TN RIE SR VIS UAUEE PRT PR UCMS IS ERVROTT PSRt N TR



http://sampleslistedonthechainofcustodyforms.il

beyond the recommended holding time of 28 days. All samples that had a detected concentration
- of mercury above the laboratory reporting limit were qualified as estimated (flagged J) to
indicate that sample results may be biased low. Mercury was not detected in sediment sample
SD-341-0000 at the laboratory reporting limit and the result was rejected (flagged R), in
accordance with Functional Guidelines. - Because the reported concentratlon is expected to be
lower than the actual concentration (associated with the extended holding time prror to analysis),
the presence or absence of the analyte cannot be verified.

\

Initial Calibration Verlficatlon—Acceptable

An initial calibration verification (ICV) standard was reported Wrth the analytrcal run. The
percent recovery value (108.3 percent) met the control limits (90 to 110 percent) established by
the QAPP

i

Continuing Calibration Verification—Acceptable

Continuing calibration verification (CCV) standards were analyzed at the required frequency.
The percent recovery values (ranging from 100.8 to 107.3 percent) met the control lnnrts (80 to
120 percent) estabhshed by the QAPP. :

" . t ' L ‘ Co s i [T N T )
Blank Analysrs-—Acceptable BT A IN St P R Fp gt 10
Method blanks and instrument blanks" were analyzed at the requlred frequency Blanks d1d not

- contaln levels of mercury above the laboratory reportmg llrmt

N e T T TR IR
S ! e BT Lot I'"\l.vr Ci Al\_ll.,f‘l"“.llll;i.l.ll#i‘. i‘.in‘ Lyadyr !
Matrix Spike Analysis—A¢ceptable with Qualification
Matrix spike (MS) analyses were performed at the required frequency. Matrix spike results were
- reported for samples SD-307-0000 and SD-333-0000. The percent recovery value for sample
SD 307-0000 (111 percent) met the control lrrmts (75 to 125 percent) estabhshed by the QAPP
The only other sample (SD-341- 0000) as»oc1ated with the Ms analysrs of sample SD-333- 0000

was undetected. In accordance with Functional Guidelines sample SD-333-0000 was qualified
as estimated (ﬂagged J), as shown in the following table.

Sample ID_ N » , - Criteria . v ‘ Qualiﬁer

SD-333-0000 - Assocrated mam‘( sprke ref:overy > 125 percent and sample reported ‘J ‘.,‘
st e dbove detection Timit, B

R

. [LERN -'«.ll..'li".. PSS ,u?v‘u#lull:-:z ot
sd /capy to clicnt 00-01802- Mémertwy walidation memo - final doc - )

June 6, 2008 ' 2 . Hérrefa Environmental Consultants




‘ Dupiicate Analysis—Acceptable

Duplicate analyses were performed at the required frequency. Duplicate results were reported
for samples SD-307-0000 and SD-333-0000. Both samples had reported values of mercury that
were less than five times the reporting limit. In accordance with Functional Guidelines, the
difference between the sample and duplicate results must be less than a value equal to the
reporting limit. Both duplicate analyses met this criteria and no data were qualified.

Field Duplrcate—Acceptable

Two field duplicate samples were analyzed by the laboratory. As shown in the. followmg table
all relative percent difference (RPD) values (10.5 and 14.0 percent) met the control limits (less.
than 50 percent) established by the QAPP -

Sample Result Field Duplicate Result

Sample ID Field Duplicate ID (mg/kg)- (mg/kg) ‘ RPD
SD-321-0000 ‘ 'SD-324-0000 *0.18J o 0207 » 10.5

SD-314-0000 SD-325-0000 - .- - 0231 ; 0207 140

Laboratory Control Sample Analysns—Acceptable

Laboratory control samples (LCS) were analyzed with each batch. The percent recovery-values
(116 and 116 percent) met the control limits (80 to 120 percent) estabhshed by the QAPP

oLt b vy Aitt

TR TR 1:L'i a
“Laboratory Reportmg erlts——Acceptable '

ST g

- The laboratory met the detection limit (DL) of 0.1 mg/kg spemﬁed in the QAPP

LA el
Overall Assessment of Data Quallty

.. o, . - .
£ o s b IR TR VA B

The usability of the data is based on the guldance documents listed-above.- Upon consideration
of the information presented here, the data are acceptable as qualified with the exceptlon of one
rejected (flagged R) sample result value for holding time exceedance.

v TRV T .'..«_'.57, b DR
Laboratory Communications "

. The laboratory was not contacted regarding the mercury analyses.
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Deﬁnition of Data Qualifiers

The followmg data validation qualifiers were used in the review of this data set. These quahﬁerq
are from the Lower Duwamish T riad Sampling Event Quality Assurance Project Plan (QAPP)
(USACE 2004). '

U . The analyte was analyzed for but was not detected above the reporting
© limit.
J . The analyte was positively identified; the associated numerical Value is-an

estimate of the concentratron of the analyte in the sample. -

ul The analyte was not detected above the sample reporting limit. However,
" the reporting limit is approximate and may or may not represent thé actual
limit of quantitation necessary to accurately and pre01sely measure the
' analyte n the sample. :

R The sample results are rejected due to serious deficiencies in the ability to
~ analyze the sample and meet quality control criteria. The presence or
absence of the analyte cannot be Venﬁed

;

IR
T AV
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Herrera Environmental Consultants, Inc.
Memorandum :

To . John Wakeman, U.S. Army Corps of Engineers, Seattle District |
cC  Peter Jowise, Herrera Env1ronmental Consultants
' From  Gina Catarra and Rob leette Herrera Envrronmental Consultants
~Date  June 6, 2008 v _ _
Subject  Lead Data Validation for Lower Duwamish Triad Sampling Event

»Thrs memorandum presents a review of lead data collected from excess sediment waste buckets.
for the Lower Duwamish Triad Sampling Event site located in Seattle, Washmgton Herrera
Environmental Consultants collected 2 sediment samples from sediment waste buckets on
September 1, 2004. Analytical Resources, Inc. of Tukwila, Washington analyzed the samples by
the toxicity characteristic leaching procedure (TCLP) for lead usmg EPA Methods 1311 and
6010B (US EPA 1986).

The laboratory’s performance was reviewed in accordance with quality control (QC) criteria ‘
outlined in the Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review (Functional Guidelihes) (Us EP‘A 2004) and the specified analytical method. -

'Quality control data submitted by the laboratory were reviewed; raw laboratory data was
provided but was not reviewed. Data qualifiers (flags) were'added to the sample results in the
laboratory reports. Data validation results are summarized below, followed by a summary of
laboratory communications and definitions of data quahﬁers

P B U R VRO T PR IR YRS F R TEN

Data Vahdatlon

Custodv, Preservation, Holding Times, and Completeness—-—Acceptable

T ) Lo g i . LN 'i oo Vi

Sample custody was properly maintained from sample collection to. receipt:at the laboratory. -
The samples were properly preserved.and were received intact at.the laboratory. All reported
samples were analyzed within the required holding time of. 180 days from the date of collection. -
The laboratory data package is complete and contains test results for. all: samples listed on the
chain of custody. forms. U R P S R TR OU R U SR AT S DA N

RER O

i) ! o
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Initial Calibration Verification—Acceptable

An initial calibration verification (ICV) standard was reported with the analytical run. The
percent recovery value (98.5 percent) met the control limits (90 to 110 percent) established by
Functional Gu1dellnes ‘ |

N

Continuing Calibration Verification—Acceptable

‘Continuing calibration ver1ﬁcat10n (CCV) standards were analyzed at the requlred frequency
The percent recovery values (ranging from 97.1 to 104. 0 percent) met the control limits (80 to
120 percent) estabhshed by Functional Guidelines.

ICP Interference Check Sainple Analysis———Acceptable

An ICP interference check samples (ICP-ICS) was analyzed with the sampie batch. ICP
interference check sample criteria (i.e., percent recovery value from 80 to 120 percent) -
established by Functional Guidelines were met for all compounds.

Blank Analysns—Acceptable

Method blanks and instrument blanks were analyzed at the requrred frequency. Blanks did not
contain levels of lead above the laboratory reportlng hm1t

- ;. . .
- h o [ T S 1 s AT P o

Matrix Splke Analys1s—Acceptable

Matrix spike (MS) analyses were performed at the required frequency. Matrix spike results were
reported for sample WDO1. The percent recovery value (99.0 percent) met the control limits (75
to 125 percent) established by Func’uonal Guldelmes T g

NI PR . te o RN

U R O N T A RN B YA T
Duplicate Analysis—Acceptable '+ * ¢ —
" Duplicate analyses were perforrned at the required frequency. Duplicate results were reported
for sample WDO1. The relative percent difference (RPD) value (0 percent) met the control limits
(less than 20 percent) establishedI by lFuncltional Guidelines)J

oy b E ¢!
No field duplicates were co_ll;eetgd.'f o T .
,/ ’ ‘ L " ‘ . .
Laboratory Control Sample Analysis—Not Analyzed

s o . RINTS TR

Laboratory contlol samples (LCS) were not reported w1th the TCLP lead samples

. ;
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Laboratory Reportmg lelts—-Acceptable ‘, .

The QAPP did not specify detection limits for the TCLP lead analysis. The detection hrmts '
reported by the laboratory (0.1 ug/L) were reasonable for the method.

Overall Assessment of Data Quahty

The usability of the data is based on the guldance documents hsted above. Upon consrderatlon -
of the 1nformat10n presented here, the data are acceptable.

‘Laboratory Communications

The laboratory was not contacted regarding the lead analyses.

Deﬂnmon of Data Qualifiers

The followmg data vahdatlon qualifiers were used in the review of this data set. These qualifiers
are from the Lower Duwamzsh T rzad Samplzng Event Qualzty Assurance PrOJect Plan (i QAPP)
(USACE 2004). -

i 1

U - The analyte was analyzed for but Was not detected above the reportmg
© limit. ' '
J The analyte was positively identified; the associated numerical value is an

estimate of the concentration of the analyte in the sample.

] . b, o S 1. Lo i I . i Y P

UJ  The analyte was-not detected above the sample reporting limit. However,
the reporting limit is approximate and may or may not represent the actual
limit of quantitation necessary to accurately and precisely measure the
analyte in the sample. " !;,

R The sample results are reJected due to serious deficiencies in the ability to
analyze the sample and meet quahty control criteria. The presence or
-absence of the analyte cannot be verified.

R A
TR S R R FRE H 0 TR
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| Data Validati_on
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Herrera Environmental Consultants, Inc.

Memorandum

.

To  John Wakeman, U.S. Army Corps of Engmeers Seattle Dlstnct
CC  Peter Jowise, Herrera Envuonmental Consultants
From' Gina Catarra and Rob leette, Herrera Environmental Consultants .
Date  June6,2008 |
S u,bject Lead Data Validatio_n for Lower Duwamish Triad Sampling Event -

This memorandum presents a review of lead data collected from excess sediment waste buckets
for the Lower Duwamish Triad Sampling Event site located in Seattle, Washington. Herrera:
Environmental Consultants collected 2 sediment samples from sediment waste buckets on
September 1, 2004. Analytical Resources, Inc. of Tukwila, Washington analyzed the samples by
the toxicity charactenstlc leaching procedure (TCLP) for lead using EPA Methods 1311 and
6010B (US EPA 1986).

‘The laboratory s performance was reviewed in accordance, with quahty control (QC) criteria
outlined in the Contract Laboratory Program National Functional Guidelines for Inorganic .

Data Review (Functional Guidelines) (US EPA‘ 2004) and the speciﬁed ana].ytical method.

Quahty control data submltted by the laboratory were rev1ewed raw laboratory data was -

" provided but was not reviewed. Data qualifiers (ﬂags) were added to the sample results-in the

laboratory reports. Data validation results are summarized below, followed by a summary of

laboratory commumcatlons and definitions of data quahﬁers
S ] P

S : . - i
I L O L R O I PR T L &
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' Custody, Preservation, Holding Times, and Completeness—Acceptable

Sample custody was properly maintained from sample collection to receipt.at the laboratory. -

_The samples were properly preservediand werereceived intact at the laboratory. All reported

samples were analyzed within the required holding time ofi 180 days from the date of collection. :
The laboratory data package is complete and contains test results.for. allisamples listed on the

-chamofcustodyforms B N S T TS A RTIY AP SU SR
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Initial Calibration Verification—A cceptable

An initial calibration verification (ICV) standard was reporte'd with the analytical run. The
percent recovery value (98.5 percent) met the control limits (90 to llO percent) established by
Functional Guidelines.

Continuing Calibration Verification—A cceptable

: 'Continuing'calibration verification (CCV) standards were analyzed at the required frequency.
The percent recovery values (ranging from 97.1 to 104.0 percent) met the control limits (80 to
120 percent) established by Functional Guidelines. '

Icp Interference Check Sample Analysrs—Acceptable

An ICP interference check samples (ICP-ICS) was analyzed with the sample batch. ICP
interference check sample criteria (i.e., percent recovery value from 80 to 120 percent)
established by Functional Guidelines were met for all compounds. ~

Blank Analysis;Acceptable A

Method blanks and instrument blanks were analyzed at the requrred frequency Blanks did not
‘contam levels of lead above the laboratory reportmg l1m1t

o _ . o , \ v : o N .:.l IR R ) a
Matrix Spike Analysis—A cceptable

Matrix spike (MS) analyses were performed at the required frequency. Matrix spike results were-
reported for sample-WDO1. The percent recovery value (99.0 percent) met the control limits (75
to 125 percent) estabhshed by Functronal Guldelmes

Cand et v : i 'il: [ .Al'
) . .- [ r T (TS S PRSI SFRRT'
Duplicate Analy"s'is—Ac‘ceptél‘ble e et
y .o ) ) -
Duplicate -analyses were performed at the required frequency. Duplicate results were reported
for sample WDO1. : The relative percent difference (RPD) value (0 percent) met the control limits
(less than 20 percent) established by Func}tional Guidelines)‘ ’ ~

s ol L o
- . [ oLy Lt {p,n’:m',‘?,,ii [ A A S CARCNN S TR EN S I B SR RIS
No field duplicates were collected. , : , i '
Coe TR T At e b e el

Laboratory Control Sample Analysrs——Not Analyzed

[V |

‘Laboratory control samples (LCS) were not reported w1th the TCLP lead samples
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Laboratory Reportmg lelts——Acceptable

The QAPP did not specify « detection limits for the TCLP lead analysis. The detection limits
reported by the laboratory (0 1 ug/L) were reasonable for the method.

Overal] Assessment of Data Quality

The usability of the data is based on the guidance documents listed above. Upon consideration
- of the information presented here, the data are acceptable.

~ Laboeratory Communications

The laboratory was not contacted regardihg the lead analyses.

Deﬁmtlon of Data Qualifiers

The following data validation qualifiers were used in the review of this data set. These qualifiers -
are from the Lower Duwamzsh Triad Samplmg Event Qualzty Assurance Pr0]ect Plan (QAPP)
(USACE 2004).

i
LA S

U - The analyte was analyzed for but was not deteeted above the reportmg
limit.
J The analyte wals;positively identiﬁed; the associated numerical value is an

estimate of the concentration of the analyte in the sample.

o R e S Lot g e b b g
uJ The analyte was-not ‘detected’abov’e-th'ei§ample reporting limit. However,

the reporting limit is approximate and may or may not represent the actual

limit of quantitation necessary to accurately and pre01se1y measure the

“analyte in the sample. | '

R The sample results are rejected due to serious deficiencies in the ablhty to

analyze the sample and meet quahty control criteria. The presence or

absence of the analyte cannot be venﬁed

co il
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Herrera Environmental Consultants, Inc.
Memorandum

-To  John Wakeman, U.S. Army Corps of Engineers, Seattle District
'CC  Peter] owise, Herrera Environmental Consultants -
From Gina Catarra and Rob Zisette, Herrera EnvironmentaGConsultants
Date  June 6,2008 | o |

Subject °Semivolatile Organic Compound Data Validation for Lower Duwamish Triad
Sampling Event ' :

This memorandum presents a review of semivolatile organic compound (SVOC) data collected
from the Lower Duwamish Triad Sampling Event site located in Seattle, Washington. Herrera
Environmental Consultants collected 19 sediment samples, including 2 field duplicates between
August 16 and 27, 2004. Analytical Resources, Inc. of Tukwila, Washmgton analyzed the
samples for SVOCs using EPA Method 827OC (US EPA 1986).

The laboratory s performance was reviewed in accordance W1th _quality control (QC) criteria
outlined in the Contract Laboratory Program National F: unctional Guidelines for Organic Data
Review (Functional Guidelines) (US EPA 1999), the Recommended Protocols for Measuring
Selected Environmental Varzables in Puget Sound (PSEP 1996), and the spe(nfled analytlcal :
. method. _ , \
. ' g H s P R PR [ RN

Quahty control data submitted by the laboratory were reviewed; raw laboratory\data was
~ provided but was not reviewed. Data quahﬁers (ﬂags) were added to the sample results in the

laboratory reports: Data validation results are'summarized below, followed byla summary of
" laboratory commumcatlons and definitions of data quahﬁers .

" Data Validatior’r !

- Custody, Preservatlon, Holdmg Tlmes, and Completeness——-Acceptable o

Sample custody was properly maintained fIOIIl sample: collection'to receipt atithe; laboratory
"The samples were properly preserved and were received.intact at the laboratoty, Samples were
archived (frozen) by the laboratory within, 14 days fromsample. collection to.extend thei.
acceptable holding time. :All reported samplés were analyzed within the PSEP recommended
holding time for archived samples of one year from collection to extraction and 40 days from .
extraction to analysis. The laboratory data package is, complete and contains test results for all
samples listed on the chain ofcustody form... oo Pl e D D e e
' Sl Chie f;:.ie',;ié;. !

)
/
! et ".v)y"\l“

sd__/eapy to client 00-01802-009 svoc validation memo‘ -final.doc

June 6, 2008 -, - r 'Herrera Env:ronmentai Consu/tants

N TN [ T I S N L R T I TR O LR




L B R TS TS [N AP L

Instrument Tuning and Mass Calibration——Acceptable

The tuning compound decafluorotriphenylphosphine was analyzed at the required frequency and
all relative abundance values met the criteria established in Functional Guidelines.

[
|

Initial Calibration—Acceptable.

Initial calibrations were analyzed at the required frequency. Initial calibration criteria (i.e.,
percent relative standard deviation [RSD] values less than or equal to 30 percent and relative
response factors [RRFs] greater than 0.05) established by Functional Guidelines were met for all
target compounds. :

Continuing Calrbratlon Verlficatlon—Acceptable with Discussion

Continuing cahbratlon verification (CCV) standards were analyzed at the required frequency
- Continuing calibration criteria (i.e., relative percent difference values less than or equal to 25
percent and RRFs greater than 0.05) established by Functional Guidelines w1th the exceptrons
noted below. . : :

_ _ .
The percent difference (%D) values exceeded the 25 percent criterion for benzyl'alcohol (37
percent), 2 ,4- dlmtrophenol (29 percent) 4-nitrophenol (32 percent), and 4-nitroaniline (26
percent) in the CCV standard analyzed on 10/11/04, and for benzyl aicohol (29 percent) in the
CCV standard analyzed on 10/13/04. No data were qualified because method criteria“for an
‘acceptable CCV specifies that up to-any four SVOCs may fail to'meet %D ecriteria as long as
they have a %D value of less than or equal to 40.0 percent. :

Blank Analysns—Acceptable [ L G .

Method blanks were analyzed at the requlred frequency . Blanks d1d not contaln levels of: SVOCs
abovethelaboratoryreportmghnut O L L L T P I P

Surrogate Analysis—Acceptable with Dlscussmn

~ Six surrogate compounds were analyzed with éach sample and blank in accordance with the
requirements in the method.. Al surrogate recovery: values(were within the control limits (50 to
130 percent) established by the QAPP: Wrth the followrng exceptrons B N e

I N 1l e R T A EI
As shown in the table below, several. samples had a surrogate percent recovery for d4-1,2-
dichlorobenzene (ranging from 41.2 to 49.6 percent) that did not meet the control limit (50 to
130 percent) established in the QAPP.. However, all surrogate recovery values met.both the
laboratory controlilimits and the EPA CLP:control:limits. ' No data were qualified because
Functional Guidelines allows any one surrogate from .each:fraction (base/neutral or acid)to -
exceed percent recovery criteria; coodata Lol w g ' EE R IR RN RPN ST IR RN

ol G e B R R O B RN
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Percent recoveries for surrogates d4-1,2-dichlorobenze (41.2 percent) and d-5-nitrobenzene (48:8
percent) exceeded control limits established by the QAPP for sample SD-313-0001. No data
were qualified because the percent recovery failures were marginal and both surrogate recoveries
met the laboratory control limits and the EPA CLP control limits.

Percent -QAPP Control , Laboratory Control CLP Control

Sample - Surrogate - Recovery Limits (%) Limits (%) Limits (%)
‘SD—309-0000 d4-1,2-Dichlrobenzene 48.8 50-130 ) 30-84 20-130
SD-310-0000 d4-12-Dichlrobenzene = ' 472 50-130. 30-84 120-130
SD-311-0000 d4-1 2-Dichlrobenzene » 488 A 50-130 . 30-84 20-130
SD-312-0000  d4-12-Dichlrobenzene 468 50-130 30-84 20-130
SD-313-0001 d4-1 ,2-Dichl.robenzene 412 50-130 o 30-84 20-130
SD-313-0001 . d-5-Nitrobenzene . 48.8 50-130 28- 103 23-120
$D-314-0000 d4-12-Dichlrobenzene  49.6 50-130 3084 20130
SD-316-0000 d4-12-Dichlrobenzene 476 50-130 30-84 20-130-
SD-318-0000 d4-1 ,2-Dichlrobenzene 440 . 50-130 » 30-84 - 20-130
SD-319-0000 - d4-12-Dichlrobenzene 484 . 50-130 ; . 30-84 20- 139 v
SD-324-0000 d4-1 2-Dichirobenzene 49 6 " 50-130 ' 30-84 o 20-130

' lnternal Standard Evaluatlon——Acceptable w1th Dlscussmn

rt. I

Internal standards were added to all samples, blanks, and QC samples as required.- Thé response
- and retention time criteria established by Functional Guidelinés'wére met with the exceptions
notedbelow . i TR ER o 1. 1 [ cre i da i

Response area for perylene-d12 in the matrixr spike .’(.4_.6‘ percent)' and matrix épike duplrcnte‘. (40
percent) analysis for sample SD-315-0000 exceeded the 50 to 150 percent criteria established by
Functional Guidelines. -No data were quahﬁed because the response area-for perylene -d12:in
sample SD-315-0000 (80- percent) met the control lumts bl b
ot 1 [ Tt RS
o A o T . RN TN REEEH

Matrix Spike Analysis—Acceptable with Discussion Do Y

Matrix spike/matrix spike duphcate (MS/MSD) analyses were performed at the requlred
frequency. MS/MSD results were reported for sample SD’315-0000. The percent recovery
values (ranging from 54.7 to 103 percent) met the control limits (40 to 140 percent) estabhshed
by the QAPP, with the followr‘rlrg exceptrons ‘:‘ P ) V‘ o

The percerit recovery for py'ren '(20.2 percent) in the matrlx splke did not meet the: control limits
established by the QAPP. No data were qualified because the percent recovery for pyrene in the
‘matrix spike duphcate 423 percent) met the control 11m1ts and all other data met the control
11m1ts ) St cge o mbdE e FNEY '
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Duplicate Analysis—Acceptable

Matrix spike/matrix spike duplicate (MS /MSD) analyses were performed at the requlred
frequency MS/MSD results were reported for sample SD-315-0000. The relative percent
difference (RPD) values (0 to 5.8 percent) met the control limits (less than 50 percent)- -
established by the QAPP

Field Dupllcate Analysis—Acceptable w1th Quallﬁcatlon

Two field duplicate samples were analyzed for SVOCs. The relatlve percent difference ( RPD)
was calculated for each compound where both duplicate values were greater than five times the
reporting limit (RL). The difference between duplicate values was calculated if the detected
compound concentration was less than five times the RL in either the sample or the field
duplicate. A control limit of less than 50 percent RPD was established in the QAPP and a
control limit of two times the RL was used to evaluate difference values. As shown in the
following table, 15 compounds exceeded the RPD or difference control limits for field duplicate
samples SD-314-0000 and SD-325-0000. Because all RPD or difference values met the control
limits for sample SD-321-0000 and field duplicate SD-324-0000, only samples SD-314-0000 and
SD-325-0000 were qualified as estimated (ﬂagged J) for compounds that exceeded the control
hmlts as shown in the followmg table.

Laboratory Control Sar_nple Analysis—Acceptable -p‘ o

t,aboratory control samples (LCS) were analyzed at the required frequency.: All percent recovery
values (ranging from 58.4 to.100: percent) met the control 11rn1ts 50 t01 30 percent): estabhshed
_1n the QAPP.

Laboratory Reporting Limits—Acceptable . . . o~

The QAPP specified reporting limits ranging from 32 to 160 mg/kg for selected compounds. .
- The detection 11m1ts reported by the laboratory met the reportmg limits spec1ﬁed in the QAPP.
t 1,1:'5!?( )tzaﬂ,. LTerln i '1." iy {',1-' .
'.'| A:I:.A“Li; ce ot e i l,]l* il

Overall Assessment ofData Quahty ST L AR SR IR TR A

The usability of the data is based on the guldalnce documents hsted above Upon consilderauon
of the information presented here the data are vacceptabie as quahﬁ ed. S
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Laboratory Commumcatlons

The laboratory was not contacted regardmg the SVOC analyses
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: Field Field
i Sample Duplicate Sample Duplicate
Compound RL SD-314- SD-325- -RPD/ © SD-321- SD-324- RPD/
(results in pg/kg) | (ug/kg) 0000 0000 _ Difference 0000 0000 Difference
Phenol 20 160 J-| 560 1 111/NA |- 130 140 7/NA
4-Methylphenol 20 21 31 NA/10O0 | ‘ND - ND
Naphthalene 20 28 ] 160 J NA /132 ND ND
2-Methylnaphthalene 20 27 1 100 J NA /73 ND ND
Acenaphthylene 20 20U 22 NA/2 ND ND
Acenaphthene - 20 42 ] 190 ) NA /148 ND ND
Dibenzofuran 20 25 54 NA /29 ND’ ND
Diethry!phthalate . 20 28 20 U NA/8 20 U 27 NA /7
Fluorene 20 51 220 J NA /169 ND ’ ND
Phenanthrene 20 -} - 400 1,400 ) 111/ NA 81 68 NA /13
Carbazole 20 69 67 NA /2 ND ND
Anthracene L 20 130 J 330 J. 87/ NA 30 - 25 NA/S
Di-n-Butylphthalate 20 - 30 42 -NA/12{ - ND ND
Fluoranthene = . ) 20 600 J | 1,100 59 /NA 270 230 16 /NA
Pyrene 20 570 J | 1500 J 90 / NA 240 210 13/NA
Butylbenzylphthalate 20 20 U 26 NA /6 34 27 NA/7
Benzo (2) anthracene 20 . 220 I 500 J 78 / NA 98 81 ‘NA /17
Bis (2-ethylhexyl) 20 150 140 TINAY- 18 /NA
phthalate . . : 240 200, R
Chrysene 20 290.' ] 550 1 62 / NA 140 - 1100 24/NA
Benzo (b) fluoranthene | 20 260 430, 49‘/NA 180 150’ 18 /NA
Benzo (k) fluoranthene | 20 210 J | 430" 67/NA 140 130" __TINA
Benzo (a) pyrene 20 230 J 510 J 76 / NA 110 .97 NA /13
Indeno (1,2,3-cd) 20 110 J 7o I ‘ 43 / NA ,,5,2 12}6‘ NA/6
pyrene ; ! b 0 o P R
Dibenz (a,h) 20 | 32 ' ' NA /40 | ND ND -
anthracene x o e bl P
Benzo (g,h,i) perylene 20 88 J 150 J 'NA /62 144 39 NA /50
pg/kg  micrograms perkilogram | o el e i )
RL Laboratory reporting limit ° R T T ; h
RPD  Relative percent dlfference i '". TR t SN IEY } ’
- Difference - Difference between the sample result and ﬁeld dupllcate resul ol .
| . f e )
NA Not applicable ! i _
ND Not detected above the laboratory reportmg llmlt the RPD value'or dlfference was not calculated .

* The relative percent difference was calculated if both ‘the sample and-field:du llcate result were greater than five times the -

laboratory reporting limit (RL). If the sample or the field duplicate result was‘lless than five times the.RL, the difference

between the two values was calculated The control limit for RPD is 50 perce!

nt; the control limit for dtfference is two tlmee N

the RL , : . ul, ; RS anl o . .

- U The material was analyzed for, but was not detected' The assocxatedxnumenc l value is the report'ng llmn . Ao
J The associated numerical value is con51dered an estlmate ‘ 4 . ; vy : P f
Bold values indicate that the RPD or dlfference control llmlt was exceeded ".‘ . . ’ T | . l
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Herrera Environmental Consultants, Inc.
Memorandum

“ To. John Wakeman uU.s. Army Corps of Engmeers Seattle Dlstrlct
CC. Peter Jowise, Herrera Environmental Consultants
| From  Gina Catarra and Rob Zisette, Herrera Environmental Consultants .
Date’ June 6, 2008 ’ | o

Subject Total Organic Carbon Data Validation for Lower Duwamish Triad Sampling
o Event

This memorandum presents a review of total organic carbon (TOC) data collected from the
Lower Duwamish Triad Sampling Event site located in Seattle, Washington. Herrera -
Environmental Consultants collected 99 sediment samples, including 7 field duplicates between
August 16 and 27, 2004. Analytical Resources Inc. of Tukwila, Washington analyzed the
samples for TOC using EPA Method 9060 modified by Puget Sound Estuarine Program (PSEP)
for sedlments (PSEP 1996)

: ! “ : v't"‘vz’ Vo ;ifz »’v.-H:." )
The laboratory’s performance was rev1ewed inraccordance with quality control ( QO) criteria
outlined in the Lower Duwamish Triad Samplmg Event Qualtty Assurance Project Plan (QAPP)
(USACE 2004), the Recommended Protocols for Measurmg Selected Envzronmental Variables in-

' Puget Sound (PSEP 1 996) and the spemﬁed analytlcal method

by 1 S

Quality control data submitted by the laboratory were reviewed; raw laboratory data was
provided but was not reviewed. No data quahﬁers (ﬂags) were added to the sample results in the
laboratory reports. Data validation results are:summarized below; followed:by a summary of

» laboratory communications and definitions of data quahﬁers

- RITE BT PO i R L : ';
Data Vahdatwn

Custody, Preservatlon, Holding Tlmes, and Completeness—Acceptable

Sample custody was properly maintained from: sample \collecnon to receipt at the laboratory
The samples were properly preserved’ and were: received intact at the laboratory. 1 The reported
samples were analyzed within the réquired holding tinieiof:28 days from the date of collection. -
The laboratory data package is completeand contams test results for all samples listed:on the -
chain of custody forms.

M . B ' . Ser b A oy
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Initial Calibration Verification—Acceptable

Initial calibration verification (ICV) standards were analyzed with each batch. All percent
- recovery values (ranging from 94.4 to 103 percent) met the control hnnts (7 5t0125 percent)
established by the QAPP.

Blank Analysis—Acceptable

. Method blanks were analyzed at the required frequency. The method blanks did not contain
~ reportable levels of TOC above the laboratory reporting limit. :

~ Matrix Spike Analysis—Acceptable

Matrix spike (MS) analyses were performed at the required frequency. MS results were reported
for samples SD-206-0000, SD-310-0002, SD-315-0000, SD-315-0001, SD-323-0003, and SD-
338-0000.. The percent recovery values (rangmg from 99.5 to 110 percent) met the control limits
(75 to 125 percent) established by the QAPP.

Triplicate Analysis—Acceptable

Triplicate analyses were performed at the required frequency. Triplicate results were reported
for samples SD-206-0000, SD-310-0002, SD-315-0000, SD- 315 0001, SD-323-0003, and SD-
338-0000. The relative standard deviation (RSD) values (rangmg from 5410 14 5 percent) met
the control hmlts (less than 25 percent) established by the QAPP -

Field Duphcate——Acceptable

Seven field duplicate samples were analyzed by the laboratory As shown in the followmg table,
all relative percent difference (RPD) values (ranging from 0 9 t6 30 percent) met the control
limits (less than 50 percent) established by the QAPP. ’

- . Co . Sample Result Field Duplicate

Sample ID Field Duplicate ID (percent) Result (percent) RPD

SD-314-0000 ' 'SD-325-0000 I VT 1.73 T4

- SD-320-0003- ~ 'SD-328-0003 ’_ D I S S 1 T )
SD-321-0000 ' SD-334-0000'"7 C i ttpas Mt 505 0 ot ge
©S§D-323-0001 © ' sD-326lo001" 165 1.58 43

SD-207-0000 . - SD-433 : 211 T 1.56 30.0

. SD-333-0000  SD431 . 250 224 11.0

SD-338-0000  SD432" 1.81 ‘ 192 59 -

Y . [T T NV [ e Tn
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Laberatory Control Sample AnalySis——Acceptable

Standard Reference Material (SRM) analyses were performed with each batch. The SRM (NIST
# 8704) percent recovery values (ranging from 79.7 to 102.1 percent) met the control limits (75
to 125 percent) estabhshed by the QAPP. '

- Laboratory Reporting Limits—~Acceptable- '
The laboratory met the detection limit (DL) specified in the QAPP.

Overall Assessment of Data Quallty

The usability of the data is based on the guidance documents listed above. Upon con51derat10n
~ of the information presented here, the data are acceptable. ’

Laboratory Communications _

The laboratory was not contacted regar_ding the TOC analyses.

P o : : . i

'Deﬁmtmn of Data Quallfiers o S

) o . S ; ) I TR
The following data validation quahﬁers were used in the review of this data set. These quahﬁers
are from the Lower Duwamish T riad Samplmg Event Qualzty Assurance Pr0]ecf Plan ( QAPP)
(USACE 2004)

8] The analyte was analyzed for but was not detected above the reportmg

limit.
J - The analyte was positively identified; the associated numerical value is an

estimate of the concentration of the analyte in the sample.
. . L [T T g ¢ ot LTI
ul The analyte was not'detected above the' sample' reporting limit. However,
-the reporting limit is approximate and may or may not represent the actual
limit of quantitation necessary to accurately and precisely measure the

analyte in the sample..

R “The sample results are rejected due to serious. deﬁmenmes in the ability to -
analyze the sample and meet quahty control cntena The presence or
absence of the analyte cannot be verified.
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‘Definition of Data Qualifiers
The following data validation qualifiers were used in the review of this data set. These qualifiers
are from the Lower Duwamzsh Triad Sampling Event Qualzly Assurance Proyect Plan ( QAPP)
(USACE 2004). ‘ , /

N U The analyte was analyzed for but was not detected above the reportmg

limit.
J The analyte was positively identified; the associated numerical value is an

estimate of the concentration of the analyte in the sample.

uJ The analyte was not detected above the sample reporting limit. However,
- the reporting limit is approximate and may or may not represent the actual
limit of quantitation necessary to accurately and precisely measure the B
- analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
. analyze-the sample and meet quality control cntena The presence or
-absence of the analyte cannot be verified.-

i B [ B
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Appendix G: EVahiation of PCB Results
- from Method 8082 at Three EPA

~ Laboratories
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CHECKLIST FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT

Manchester La oratory
7411 Beach Drive E.
Port Orchard, WA 98366
.Barry V. Pepich, PhD, Director
(360) 871-8701

Data Report prepared by Cathy Martin
(Seattle District USACE Chemist)

Report Prepared: 26 September 7008

Date Sampled

16-27 August 2004

Date Received by Lab Acceptable.
. ' However, documentation not available.
Date Analysis Began Acceptable:

However, documentation not available.
Analysis was complete by 12 January 2005
Problems Noted (e g ., deviations from prescrlbed methods, analytical procedures):

'

USACE reviewer was unable to associate all samples with method QC data, based'on '
information available at this time. Region 10 data review was assumed to mcorporate the_
necessary evaluation. Itis unknown what 1mpact thls has on data i i

All required documents submitted?

USACE reviewer assumed that all necessary* documentatlon was submitted. Data packages were -

not avaﬂable at the time of USACE review, each tag o i
¢t i ohdrd o

SW.-846.8082

Samples Submitted 51 b I

.1‘ !...(H?

Samples Analyzed = 51 "
. Acceptable Documentation of holdmg

. conditions wa$ not available in the laboratory
narratives. However, samples were frozen and
the time from sampling to' final documentation
Biejgi : - ofresults did'not exceed 4.5 months.
' i(Informa’uon 'above provided by John

otk - Wakeman.) : Lo b
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Holding Conditions Acceptable? (One year
for frozen sediments)

If no, identify samples - - !¢ Lo i
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Standard Report Sheets

Concentration in proper umts and
significant figures? '

Yes. ' '

Qualifiers defined (e.g., U = undetected)

Yes (see EPA Region 10 QC Review pages 6, ’7)

Samples detection limits (DL) provnded for
each analyte?

No. However, for data qualified as “U” have an
implied DL

Total Number _ 12
Frequency | Minimum frequency of 1 batch (£20 samples) |
Aroclors detected outside < 20% of

any reported value or <RL

" None

Total # 2
Frequency 2/51 samples
CRM Used Sequim
Aroclors outside acceptance limit None

Total # | 3
Frequency 5 duphcates/Sl samples
~___None

Samples/Aroclors with >100% RPDvor CV

Total # 4 MS/MSD pairs
Frequency e 4/51 samples
' “, None,.

__Aroclors with <50% Recovery

Did any DL exceed SLK?

If yes, detection limits exceeding SL |
(identify samples)

“Most samiple detection limits exceed the
project-specific reportmg limits due to dllutlon
‘The dilution was reququd due to high

b e it A

concéntratxons of Aroclofr- 1 254
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‘Surrogate Recovery

Were surrogates added to all samples?

"Yes

Identify samples with DCBP outside 40-140%

TCMX outside 50-130%

\

SD-310-0000 = 353% DCBP
SD-311-0000 = 353% DCBP; 263% TCMX -
SD-322-0000 = 416% DCBP; 297% TCMX
- SD-324-0000 = 154% DCBP
SQ-1=141% DCBP
- OBS4342A1 (blank) = 44% TCMX
SD-319-0003 = 33% TCMX
. SD-216-0000 = 50% DCBP
- SD-313-0003 = 31% TCMX
SD-314-0002 = 49% TCMX
SD-315-0002 = 150% DCBP
SD-330-0000 = 150% DCBP
~ SD-340-0000 = 161% DCBP
SD-336-0000 = 144% DCBP
' SD-433 =30%, TCMX
OBS4344A1 (blark) = 151%, DCBP
~ SD-315-0002 (MS) = 10% ,TCMX
SD-315-0002 (MSD) = 3% TCMX; 42%
_ DCBP
OBS4349A1 (blank) = 0%. TCMX
' SD 315-0003 = 49% TCMX

CF R T

See Reglon 10 Data Revnew (followmg) for

Sampl

Total # |

Frequency

pantei. '9/51'samples o

Aroclors with outside 50-130% Recovery

EIERI iNone’?'a vt

‘-“I""",; U Xk S

2 According to EPA Region 10, SQ-1 had a splked value of 170 ug/kg'when created, ¢arly

“historical results averaged 120 ug/kg. No contro]

limits have beén set in this laboratory
S
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m % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
& : REGION 10 LABORATORY
ﬂpnoﬁ" i 7411 Beach Dr. East

f’“"’”

‘Port Orchard, Washington 98366 -

January 12, 2005 .

MEMORANDUM

SUBJECT: = Data Review for the PCB Aroclor Analys1s of Sediment and Water Samples from the -
' ~ Lower Duwamish Triad Prolect ..

Proj'ect Code: HWD—I 88A - Accou;lt Code: 04'()4510.1’3.02D99C
FROM:  Gerald Dodo, USEPA |
Td: . Howard Orlean, USEPA
CC: : John Wakerﬁan Herrera Environmental Consultants

Ravi Sanga, USEPA Allison Hiltner, USEPA Martha L
Lentz, USEPA Julius Nwosu, USEPA* LN

R

el v e

The data review of the PCB Araclor analyses of sediment and water samples collected from the.
above referenced site has been completed. Sediment sample extractions were performed using a
modified EPA method 3541. The water samples were extracted using a modified draft EPA method
3511. Extract cleanups were performed using modified EPA methods 3660B, 3620B and 3665A.
Analyses of the samples were performed using a modified EPA Method 8082 (PCB Aroclors).

. PR . L - ! . K vl B . 0
 The following samples were reviewed in this report:

. : )
Vo A i L . [ '

04344100 ;04344104 04344108 04344112 04344116 ,'
04344118 04344119 04344120 04344122 04344123
04344124 o 04344126 04344127 - 04344128 04344130
04344131 ' 04344132 04344136 1;04344140 . 04344141

© 04344144 04344145 ‘ g 04344147 e "04344148 o 04344152
04344158 04344164 - 04344166 - 04344167 . 04344168

04344169 04344173 04354000 04354004 04354005




Data Review Lower Duwamish Triad -

PCB Aroclors
04354007 04354008 - 04354009 04354010 04354012
04354015 04354016 04354017 04354018 04354020
04354021 04354022 04354025 04354026 04354032
04354033 | ’ i
DATA QUALIFICATIONS

The following comments refer to the laboratory performance in meetlng the quality control
specifications outlined in the analytical methods, the prO_]CCt s quality assurance plan, the
Manchester Laboratory Quality Assurance Manual, Standard Operating Procedures, and
professional Judgement ‘ :

The conclusions presented herein are based on the information provided for the review.

. ‘Holding Time '

The sediment samples were stored frozen upon receipt by the laboratory with a one year holding
time criterion applied for extractions. The sediment samples were extracted within four months from
time of collection. The water sample, 04344173, was extracted within seven days from time of
collection. - ' g ‘ Aot S
Extracts were analyzed within 40 days from preparation except for a diluted re-analysis of sémple
04344112 which exceeded this criterion by six days. This re-analysis was performed for acquiring a
more accurate measurement 6f PCB 1254 only.  Due to the chemical stability of PCBs, this small
exceedance was not judged to be 31gn1ﬂcant therefore no quahﬁers were applied based on holding
times; :

Initial Calibrations (ICAL) -Acceptable '

T N P S i
Single or multi-level initial cahbratlons were performed for the:PCB Aroclors Multi-level 1n1t1a1
calibrations were performed for detected PCB Aroclors:’ ‘The multilevel initial calibrations met the -
. technical acceptarce criteria for correlation coefﬁcxents (> 0.99) and percent difference as compared
to the curve (£20%).

s Cg O T t

A multi-level initial calibration was performed for PCB 1248 but after the sample analyses. The
detected PCB 1248 concentrations for the samples could only be estimated due to the presence of
PCB 1254. This initial calibration was used as'an attempt to geta better estimated: value 1nstead of

use of single level calibration, -~ - - R b

- ' . 3 . .
[N 1 ST [ [EFUTEE T NV P NTENY

Continuing Calibration Verification (CCV) 7 -« i il m”“‘_ SR e

The PCB Aroclor CCV checks met the criteria for frequency of analysis and percent dlfterence
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‘Data Review Lower DuWamish Triad -
PCB Aroclors

from the true value (£15% for target compounds and £30% for surrogate compounds) except as
follows. A

The CCV for the diluted extract re-analyses for samples'04344l48 and 04344164 resulted with a

~percent difference of 17% for PCB 1254. These re-analyses were performed for acquiring a more
accurate measurement of PCB 1254 only. A calibration standard was analyzed just before this CCV
and a CCV was analyzed just after these two sample analyses which resulted with acceptable percent
difference values. Therefore, no qualifiers were applled since the first CCV was only slightly out of

- criterion and these other calibration standard analyses were acceptable :

' The CCYV for the diluted extract re- analys1s for sample 04344112 resulted with a percent difference of -
>15% for PCB 1254. This re-analysis was performed for acquiring a more accurate measurement of -
PCB 1254 only. The reported PCB 1254 for this sample was qualified ‘J.

Blanks - Acceptable

. Method blanks were prepared with each extractron batch. PCB Aroclors were not detected in the
blanks. o

Surrogate Spikes -

_ The criteria for surrogate recoveries are 50-130% for tetrachlorometaxylene' (TCMX) and‘40-140%

' for decachlorobiphenyl (DCB). Several samples resulted with TCMX recoveries <50% including
the matrix spike analyses 04344130S1 and 04344130S2. The spike recoverles for PCB 1016
which is the earliest eluting' Aroclor were still acceptable at 79% and '89%. For this'reason,
qualifiers were not applled toward the PCB Aroclors based on Jow TCMX recoveries. ‘

5 Co o ,:‘v;xl.llill' i

Samples 04344112; 043441 30 043441 64, 04344168, 04354010, 04354012, ’0435401 8,-and"
04354022 resulted with DCB recoveries'>140%. Detected PCB Aroclor résults: for these samples
were qualified ‘J°. Non- detected ‘PCB-Aroclor resilts were not qualified since the high recoveries

“do not indicate a problem with the reported quantitation limits.

o o ). T T e T B S

Laboratory. Fortlﬁed Blanks (LFB) Acceptable T TR R R

[ tllh o R T T VR A SOV TE Y F T

a6 -ll.‘i-kx.

LFBs were prepared using PCBs1016 and 1260. The recoveries met the criterion of 50-130%.

.Matrlx Spike/Matrix Splke Dupllcate (MS/MSD) Acceptable v

i o N S IS B O
Samples 04344119, 04344130, and 04344168 were used for MS/MSD analyses (S1/82). PCBs
1016 and 1260 were spiked into the MS/MSD aliquots. The recoveries met the criterion of 40140%. -

: Pl T e PR Bt T gt {4 i 0
Laboratory])uphcate Cobke ' LU B b
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Samples 04344169, 043540l5 and 04354025 were analyzed 1n‘dupllcate Only PCB {17541 was
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Data Review Lower Duwamish Triad -
PCB Aroclors

detected in these samples. The PCB 1254 relative pércent differences (RPD) for samples
04344169, 04354015 and duplicates were <50.

The PCB 1254 RPD for sample 04354025 and duphcate was >50, therefore ‘the, reported results for
th1s Aroclor, sample and duplicate were qualified ‘7. This duplicate analysis was performed by
takmg aliquots out of separate jars. The duplicate analyses for samples 04344169 and 04354015
were performed by taking ahquots out of the same jar.

Reference Sample -Acceptable

-The Sequim I reference sample was analyzed.three times with the sediment samples. Only PCB
1254 was detected in this sample with results of 134, 174, and 190 ug/kg. These results were judged
acceptable as the expected concentration for this sample is 170 ug/kg with an historical average of
112 ug/kg and a standard deviation of 30 ug/kg. ' :

Compound thantitation

"I he initial calibration functions were used for calculations. Reported quantitation limits were based
on the initial calibration standards and sample size used for the analysis. Sediment sample results are
on a dry weight basis. Detected PCB Aroclors below the quantitation limits were qualified ‘J’. =

[ S ST L B i

All detected PCB 1248 results were qualiﬁed * due to the potential interferénce from PCB
1254. In addition, the PCB 1260 detected results for sample 04344120 04344127 and
04344128 were quahﬁed J > for the same reason. . :

1 o Voo b TR ".(y1,"a.»1~,'

Compound Identlﬁcatlon-' S R RN R SR USIS SR

. [ [ NS .
Target compounds were identified based on chromatogréphic retention times of two dissimilar gas
" chromatography- ¢olumns as déetermined from the initial calibration and peak pattern recognition.

[T v oy ! -'IrL\l‘J. s [

Although detected PCB' 1248 results are belng reported when cons1der1ng the presénce of PCB
1254 and weathermg effects 1t is possrble that PCB 1242 may'have been' present instead.
PR T . P

"The GC/ECD chrornatograms for samples 04344126, 04344130, 04344131, and 04344133
displayed several early eluting peaks that did not match a PCB Aroclor pattern. Analysis of the
extract for sample 04344130 by a GC/AED in a halogen specific mode determined that these ’
compounds were not chlorinated 'or brominated. =+t v et b L

s i , ol b e e T D e Y TS SR 7 1 TSR SN SR RN T
Chemical Abstract Service (CAS) numbers with a ‘**”‘indiéates"th”at:the‘r‘r‘umbér"was tréated at the
Region 10 Laboratory due to lack of an existing one.
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Data Revzew Lower Duwamzsh T rzad
PCB Aroclors

" All requirements for data qualifiers from the preceding sections were. accumulated. Each.sarhple data
summary sheet and each compound was checked for positive or negative results. From this overall
need for data qualifiers for each analysis was determined. In cases where more than one of the - .
preceding sections required data qualifiers, the most restrictive qualifier has been added to the data.

In general, all unqualified data can be used without restrlctlon " The usefulness of quahﬂed
data should be treated according to the severity of the quallﬁer Should questions arise regarding
the qualification of data and its relation to the uséfulness, the reader is encouraged to contact Gerald
Dodo at the Region 10 laboratory, phone number (360)871-8728.
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’ Data Revzew Lower Duwamzsh Triad -
PCB Aroclors

LABORATORY QUALIFIER/REMARK CODE DEFINITIONS

Qualifier/ : ‘ Deﬁmtlon
Remark Code - (Codes Assigned to Values)

- Microbiology — Level of target orgamsm present in the sample is less than detection limit. The reported

value is the detection limit.

-

. Flash Point — The expected ﬂash point temperature is less than the reported value,

Microbiology - Level of target organism exceeds upper limit for acceptable range of countable colomes
(MF only) or exceeds MPN indices based on number of positive tubes (MPN only) The reported value is
the upper limit,

: Flash Point — If the sarnple has a flashpoint, it is greater than the reported value. -

The identification of the analyte is acceptable; the reported value is an estimate.

J
JK The identification of the analyte is acceptable; the reported value is an estimate and may be biased hrgh
: _ The actual value is expected to be less than the reported value.

JL The identification of the analyte is acceptable; the reported value is an estimate and may be biased low. The -
actual value is expected to be greater than the reported value.

K The identification of the analyte is acceptable, the reported value rnay be brased hrgh The actual value is

' expected to be less than the reported value,. R :

L The 1dent1ﬁcatron of the analyte is acceptable; the reported value may be biased low The actual value is
expected to be greater than the reported value. St

N There is presumptrve evrdence that the analyte is present the analyte is reported as a tentative
identification.

NJ There is presumptive evidence that the.analyte is present; the analyte is reported asa tentatlve
identification. The reported value is an estimate.

R P e TVt t BT . [ !

U "The analyte was not detected at or above the reported value. .. Lo 0, ,

uJ The analyte was not detected at or above the reported value. The reported valueisan
estimate. ) . O T

-Qualiﬁer/ - ‘ ) : . Defimtlon T

Remark Code . ) (Codes Wlth No Reported Values)

A Absent — The target parameter was, analyzed for but was not present or was undetected No value is

reported with this qualification. : & thiu i sl : '

NA  Not Applicable, the parameter was not analyzed for, or. there is no anatytical result for this parameter Nov
alue is reported with this qualification. §.. .

P Present at an undetermmed level — The target parameter is’ present but not quantrﬁable or no quantifiable
result was deterrmned No value is reported with this qualification. :
The presence or absence of the.analyte can not be determined. from the data due.to severe qualitycontrol

problems. The data are rejected and considered unusable. No value is reported with this qualification.




A trace of the subject parameter was present. For asbestos analysis the subject parameter was identified but

T
| at a low level that a quantifiable percentage of content is unreliable. No value is reported with this

qualiﬁcation. '

TNTC Too Numerous To Count — Any membrane where the total number of bacterial colonies exceeds 200 per
membrane, or if the colonies are not distinct enough for accurate counting (i.e. confluent growth).

F The associated datum was generated using field methods and/or screening methods The identification of
the analyte is acceptable and the reported value has been found to be acceptable for use. X

JF The associated datum was generated using field methods ahd/or screening methods. The ‘identification of
the analyte is dcceptable and the reported value is an estimate. :

_JKF  The associated datum was generated using field methods and/or screening methods. The identification of
the analyte is acceptable; the reported value is an estimate and may be biased high. The actual value is
expected to be less than the reported value.

. JLF  The associated datum was generated using field methods and/or screening methods. The identification of
the analyte is acceptable; the reported value is an estimate and may be biased low The actual value is
expected to be greater than the reported value. ;

UF The assoc1ated datum was generated using field methods and/or screening methods. The analyte was not
' detected at or above the reported value. -

UJF  The associated datum was generated using field methods and/or screening methods. The analyte was not
; detected at or above the reported, value. The reported value is an estimate. o . :
_Qualiﬁer/ ) . ' Cross Reference to Older Codes  , | o

Remark Code) . VS T R AT S AT

A UND, ND — Undetected, Not detected .

NA NAR, NAF — No analytical result, Not analyzed for.a © .. o e "

P PNQ — Present.but not quantified . T VTR R S N TPV SR N

R REJ - Rejected ' B g '
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_Data Review Lower Duwamish Triad -
PCB Aroclors

at
16194 W 45th Dnve
Golden Colorado 80403

Data Report prepared by Repor t Prepared
Cathy Martin 26 September 2008
(Seattle District USACE Chennst) - .
Date Sampled . I "16-27 August 2004
Date Received by Lab : S ‘Acceptable.
' . ' _ , ' 12 Dec 2004
Date Analysis Began T : "~ Acceptable.
' However documentation not available. Results
were mrtlally reported on 31 Dec 2004

Problems Noted (e.g., deviations from prescrlbed methods, analytrcal procedures):

1 The “Analyst Notes” provided in the narrative by EPA Region 8 incorreotly reports the surrogate re- |
coveries for the samplées and does not provide a project-specific assessment. Region 8 applied
‘surrogate acceptance criteria of £30%. However, the project-specific surrogate recovery limits for
DCBP are 40-140%. Therefore, the samples, quahﬁed as [k aby Regron 8 haye be n,rev1sed to
not qualified. . f..

It is unknown why the analyte llst and, suxrogates for Reglon 8 are dlfferent from ,Reglon
10, nor why method QC was not reported

(". . )Hn_l-l '

All requlred documents submitted? i ) v f"'l.’
Data packages not available:for this review. L )

Analytical Method: SW-846 8082

Samples Submitted = 30 - Samplés Analyzed =29 | .
Co : Sample SD-331-0000-was lost during preparation |
' ] at the' laboratory '
] b o _ : i bl
Holding Conditions Acceptable? one year | -f..- SR T T IV TN PO R PR T

for frozen sediments) . Acceptable 'recelved ontdiDec2004 at'2° C

If no, identify samples NA

Standard Report Sheets L T el ,
Concentration in proper unrts and T T RO
) ' significant figures" 3 Data packages unavarlable L
Quallﬁers deﬁned (e. g, U= undetected) No USACE reviewer assumed that CLP
Natlonal Functional Guidelenes quahﬁers were
applied.

Samples detectlon limits (DL) provided | for . No]- USACE reviewer assumed; DL only where U
each analy te? ,, . L an ) quahﬁer 1S apphed by the laboratory

4_ S 0 e bt
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Total Nur;lber

Data not available

Frequency

Aroclors detected outside < 20% of
any reported value or <RL

;:'Certlﬁed Reference Mat o ‘
Total # -2
Frequency ‘ 2/29 samples
"CRM Used Sequim SQ-1

Aroclors outside acceptance limit

'All are outside limits No explanation was

Frequency | -

NA .

Samples/Aroclors with >100% RPD or CV

.Total #

Data not available

Frequency

Aroclors with outside 50-130% Recovery

Total # |

Data not available

Frequency

O ST P

- Aroclors w1th <50% Recovery
%ﬁ

‘Detection Limi

Did any DL exceed SLK?

mples

Were surrogates added to all |samp1es°

[ 3 PSR VR I

If yes, detection limits exceeding SL (identify

Identlfy samples Wlth DCBP out51de 40- 140%
__TCMX outside 50-130%

. For target compounds was blank
contamination >5% of a sample concentratlonV

Data no"'t'.iavailable.

L If yes, identify Aroclor and samplés

mp

, .. Total #

Data not available.

Frequency

Aroclors w1th outsxde 50- 130% Recovery

a According to EPA Reglon 10, SQ-1 had a splked value of 170 ug/kg whien created early
' -hlstoncal results averaged 120 ug/kg; No'control limits have been set in this laboratory
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" PCBs in Soil |
From R10 Lower Duwamish Project

"~ Analyst: Mark A. Murphy |

. Introductlon - ' ‘ '
_ Thirty soil samples from the Lower Duwamish project were submitted to the EPA
8 laboratory for PCB analysis on 12/01/2004. The cooler was delivered by FedEx and the
samples were received properly preserved and at 2°C. All holding times were met.

Analytlcal Methods
EPA method 3545A, “Pressurlzed Fluid Extraction (PFE) ” revision 1, January 1998.
This extraction procedure was used for the PCB soil sampies. -
EPA method 3660B, Sulfur Cleanup,” CD-ROM revision 2, 1996.
EPA method 8082, “Polychlorinated Biphenyls (PCBs) By Gas Chromatography,”
revision 0, December 1996 was used for the PCB analysis.

Analyst Notes
Surrogate recoveries reported on certificates of analysrs are for Aroclor 1260. Aroclor recoveries
in six samples were “J” ﬂagged due to surrogate recoveries below the +/-30% acceptance range.

EPA Region 8 sample number EPA Sample Number i‘Location number Surrogate recovery
1.) AF00513 : C . 104-35-4001 ¢+ ~SD-207-0000 - Aroclor 1248 = 52.5%
: . - Aroclor 1254 = 47.4%
Aroclor 1260 = 62.2

2.) AF00515 o : '04_—35-4_003 SD-209-0000 . Aroclor 1248 = 62.3%
' : S O ..Aroclor 1254=156.3%
3)AF00S16 .~ .. .. 04-3544006. " SD<212:0000 . .. Aroclor 1248 = 53.1%

| L ' Aroclor 1254 = 48.0%
C : Aroclor 1260 = 62 9%

T ’ ! N R VR RS R B T B TR

4.) AF00517 . L e e ..,04 35-4014. 1« 1SD-217-0000 - Aroclor 1248 = 65 7%
' ' R T UL L T " Aroclor 1254 59.4%
o ) ‘ - R PO TR I l‘frgrirv sy e a.i.n‘ir“_l".xf‘-‘r\[’ LY bis I
5.) AF00520 o . ©..04-35-4019! . | . SD=337-0000 .  Aroclor 1248 64. 6% _
’ ‘ ' Aroclor 1254 = 58.3%
.6 ) AF00522 . . . .04-35-4024. ..: SD. 4342-0000 .., Aroclor: 1248 = 64.2%
ST caben b Aroclor.1254 = 58.0%

EPA Regron g sample AF00518 Locat1on number SD 331-0000, EPA Region 10 sample 04-35-4013
- was not reported (DNR) because the sample was lost during, sample preparatlon No further problems
were encountered during the analysis:i. t:- 1. n.u I B TP S
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10625 Fallstone Roadﬁ Houston, TX 77099 *
E (281) 983-2100, phone; (281) 983-2248. fax :

. Data Report prepared by Cathy Martin ~ - Report Prepared 6 September 2008
(Seattle District USACE Chemlst)
Date Sampled . 16-27 August 2004
Date Received by Lab < . - Unknown '~
Date Analysis Began - Unknown,

Problems Noted (e.g., deviations from prescribed methods, analytical procedures):

The Region 6 Report Narrative incorrectly Reports that the samples were received past the
storage hold.time. The sample were stored at 0°C and shipped frozen to Region 6.. Therefore, the
results should not be qualified doe to hold time exceedances.. ,

Region 6 Report Narrative states that B41.0908 BS1 Aroclor recoveries were below advisdry'
limits of 70-130%. However, the project-specific control limits are 50-130 %. Therefore the
assomated samples should not be qualified due low bias.

that accuracy/blas cannot be

§ !

The USACE. revxewer congurs w1th the followmg case narratlve
$ -. :
d

C
matrix spike B4L1001-MS1/MSD1' should be Qua i 1ed dué to contnbutlons from, Aroclor 1”48
All required documents submitted? /. '.5 Fyi

t

viu et bho s 4

Cham—of -Custody and Sample Recelpt Form‘not mcluded m data package -

Smpls Submitted = 21' _ ' S Samples Analyzed 21

- E ' _ i H; E
Holding Condntlons Acceptable? one year - N ST ,
for frozen sediments) S e a e Yesi(see Problems Noted” above)

Standard Report Sheets . - ' cod e a by e e i B o Pl on

Concentration in proper unitsiand - . ot

significant figures? .
Qualifiers defined (e.g ., U=undetected) * -« '« '~ o b iliYes - o w A
Samples detection limits (DL) provided fop N ERRTI E e “”LlY(:'.est- e, T

eachanalyte‘) S ke '. oo e R TS A R

/
. . | S . i T N -
. | I B D T BT B DOy SO lstvn v, LIRS PRI E S B L T e

i m! :s Al sl high bl o
v l A j‘.".!m....,

ST Ty SR RPN |

T LA LT T B B S B P N I TLRNRNR 1O BB




Total Number - . 2

Frequency . 2/21 samples (2 batches‘).
Aroclors detected above 2x MDL (ug/kg) |~ None
Total# | | 1
Frequency . 1/21 samples
CRM Used " Sequim

4% recovery

Aljoclors outside acceptance limit Aroclor 1254 = 82 3ppb, 48

]

“Field Dupl - :
' Total # o Unknown
Frequency ) Unknown
Samples/Aroclors with >100% RPD or CV Unknown

Total #. - 2
, Frequency 2/21 samples (2 batches)
. ' Aroclors with <50% Recovery - ~ None

Did any DL exceed SLK? ,
- If yes, detection limits exceedmg SL (1dent1fy S NA

”Were sunogates added to all samples" . :Nov L
Identify samples with DCBP outside 40-140% T " A
TCMX outsrde 50 130%

“For target compounds }was blank.
contamination >5% of a sample. oncentratron" o
If yes, 1dent1fy Aroclor and samples gy NA, .

Total#] . 2
Frequency : 2/21 samp]es (2 batches)
Aroclors with outs1de 50- 130%‘ Recovery None

T e o DR PR T

? Accordmg to EPA Reglon 10, SQ-1 had a splked value of 170 ug/kg when created; early
historical results averaged 120 ug/kg No control limits have been set m thlS laboratory

T i; 4‘:
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e R | thj-'..t:.i.v.!"j
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UNITED STATES ENVIRONMENTAL\PROTECTION AGENCY
- Region 6 Laboratory

. Environmental Services Branch
10625 Fallstohe Road, Houston, TX 77099
Phone: (281)983-2100 - Fax: (281)983-2248

Final Analytical Repdrt -
Site Narhe ------------- Lower Duwamlsh Triad / WA -
: Sample Collection Date(Q)-- 08/16/04 - 08/1 9/04 -

Contact. ———————-—————-j-U_._S. EPA Reglon- 10 Lab
Report Date ~----------- 01/18/05
Project # --------------- 0SRCRA028 .
Work Order(s) -------- ---0411019

Analyses included in this report: | C o ,

- PCB8082-RI0 ~ 7 TSolids, Dry Weight

Report Narrative =~ '° - % 0 et

g od e ,t.'...n‘_,'!‘.(.

Samples were extracted approximately 3 1/2 months after collection. ‘The samples were received
in the laboratory approximately 3 months after collection., Concentrations should be considered
minimufn values.

. R [ P T R
- Aroclor 1254 is quallﬁed as a tentative 1dent1ﬁcat10n and estimated on sample 0411019-16. This
is because some interfering peaks were present that prevented gettmg a clear pattern’ match and
'made some mtegratlons estimated. _ Ol

- Aroclors 1016 and 1260 recovered below advisory limits-in:the blank spike B41.0908-BS1. This
blank spike applies to samples. 0411019-01 to 0411019-10. Aroclor 1260 recovered below
advisory limits‘in blank spike B4L1001-BS1. - This blank s spike applies to samples 0411019-11 to
0411019-21. Of the Aroclors outside limits, only 1260 was reported. This may indicate a low
bias for Aroclor 1260 where reported. Because not all of the Aroclors are spiked, it is unknown if -

 the low bxas would apply to the other Aroclors reported (Aroclors 1248 and- 1254)

Aroclor 1016 is quallﬂed with a high. blas on B4L1001-MS]/MSD1 due to contrlbutlons from
~ Aroclor 1248. . . .
Standard procedures for quality assurance and quehty control were followed in the anaiyéts and
reporting of the sample results. The resu]ts app]y only to the samples tested This final report
should only be reproduced in full. .

IS TR et R DY S S POTUY IUNE PRI SUPE A S fow i

Reporting limits.are adjusted for sample size and matrix interfenence. P N




Report Approvals:

Richard McMillin, -

Region 6 Laboratory Manager

Douglas A. Lipka
Region 6 Laboratory Branch Chief




" Data Management Coordinator: . Christy Warren

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Region 6 Environmental Services Branch Laboratory

10625 F allstone Road
Houston, Texas 77099

Sample Receipt and Disposal .

Data Management Coordinator Signature © o : Date

- Date Transmittedi / /

Please have the U.S. EPA Project Manager/Officer call the Data Management Coordinator at 3- 2137 for any
commvnts or questions.

Please sign and date this form below and return it with any comments to:’

Christy Warren _ ,
Data Management Coordinator . : i B S PR
* Region 6 Laboratory : '
SMD-HS,

Received by and Date

Comments:

The laboratory routinely disposes of samples 90 days after all analyses have been completed. 1f you have a need tdl
hold these samples in custody longer-than 90 days, please sign below. -

Signature . o ' "~ Date

Please provide a reason for holding:




\

Environmental Protection Agency

Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100  Fax:(281)983-2248

-~ ANALYTICAL REPORT FOR SAMPLES

Station ID .. Laboratory ID ' Matrix - Date Collected Date Received

04344106 ' _ 0411019-01 ) Solid ’ 8/19/04 11:15 ~ 11/23/04 08:50 .
04344107 ' ' _ ' © 0411019-02 . Solid 8/19/04 11:15  ~ 11/23/04 08:50
04344109 : '  0411019-03 Solid 8/19/04 11:45 11/23/04 08:50
04344110 ' S 0411019-04 Solid 8/19/04 11:45 11/23/04 08:50
04344129 o - O 0411019:05 Solid: 8/19/04. 18:52 11/23/04 08:50
04344133 _ 0411019406 Solid - © 8/19/04 10:40 11723004 08:50
04344135 3 ' 0411619-07 . . Solid 8/19/04 10:40 11/_2'3/04 08:50
04344137 '_ ' O 0411019-08 - Solid 8/19/04 9:55 - " 11/23/04 08:50
04344138 . i 0411019-09 ~ - Solid . 8/19/04 955 11/23/04 08:50
04344139 ' | 0411019-10 . Solid 8/19/04 9:55  11/23/04 08:56
04344148 ' N oantoioi N sona P 8/16/04 18:47 11/23/04 08:50
04344149 ) " 0aTi01942 b 45 it Soliar iiilawy 81904 17:33» 11/23/04 08:50
04344150, : _ o 0411019-13 . ¢ ..o .Solid . wre . 8/19/04 17:33 11/23/04 08:50
04344151 o : 041101914 © ' - tSolid Tt 8/19/04 17:33 11/23/04 08:50
04344153 © 0411019-15 . Solid - 81804 15:25 11/23/04 08:50
04344154 oatioio-ns 0 s Y 8/18/04 1525 11/23/04 08:50
04344161 ' 0411019-17, .  Solid 8/18/04 11:20 - " 11/23/04 08:50
04344162 o 04]1'0!5;1|§ D 501}d R | 8/18/04 11:20 11/23/04 08:50
. 04344165 _ 04!10!9-19 soh‘q ‘ : 8/}9/94 18:27 _}1/23/04 08:50
04344160 o a ()41}0}9-2.() o sohdI _ 8/}8/}04 11:20 ' - 11723/04 08:50
SQ1 . 041101921 Solid . 81804 0:00 11/23/04 08:50
il ! ' '
\ . L |
i1 o !
: i 1
3 . .
Lo i et
iy ot '
. A , . ¥
) vl 1 o L
‘L .l e ‘
.;. !4.";51 3 1
. e f
e fd ot '
[ el TR N ,
b ok BRI R v
T o Report Name:t 0411019 FINAL 01 18 05 1148
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Environmental Protection Agency

Region 6 Laboratory

1A0625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 Fax:(281)983-2248

“ Aroclors by EPA Method 8082 - GC/ECD -

Lab ID: 0411019-01

Batch: B41.0908
Matrix: Solid

Date‘COIIected: 08/19/04
Sample Wet Weight: 10.456g

Station ID: 04344106

Sample Qualifiers: RGHTS

%Solids: 62.30
Surrogates
Result = Analyte %Recovery o :
Analyte pg/kg dry Qualifiers %Recovery ~ Limits Prepared ‘Analyzed
Sury: Tetrachloro-meta-xylene 280 ‘ ‘ 72.9 42-119 12/09/04 12/15/04 |
Surr: Decachlorobiphenyl 202 ' 52.6 - 43-118 . " Lo
' ‘ Targets '
Result  Analyte Reporting :
Analyte ng/kg dry Qualifiers " Limit Dilution Prepared Analyzed
Aroclor-1016 ) . i §U NP :aﬁ i 15040 1 12/09/04 12/15/04
Aroclor-lZZI o U o 30_;7 , " Lo "
Aroclor-1232 ’ U "‘ . ‘ ;"." 1‘ Ny ’15”4 " o "
Aroclor-1242 .U 154 A "o o "
. Aroclor-1248 76.6 154 " " 01/06/05
 Aroclor-1254 346 4 154 o : v 12/13/04
Aroclor-1260 By 16 3 dedvb i o gagt . d b " 12/15/04
. cn -
o R wwd},ix‘c G
1 ..'L i :‘;hvm{'- {e
T T R o o
i i . P A 14 o
; 3 el
N Loa ik b
'ti}‘”“%\ ti, Ni_’ 'IHH'I
SRR LIILHE i iy e
I:_ . ’ . [ . . | ’1‘ ‘)"
.; : ,
o
b
e . o
- L4 : v '
Ly T t P '

Report Name: 0411019 FINAL 01 18 05 1148
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" LabID: 0411019-02

Batch: B4L0908
_ M_atrix: Solid

Environmental Protection Aggnc“y e N

Region 6 Laboratory

10625 Fallstone Road, Houston, TX

2’

Date Collected: 08/19/04

Sample Wet Weight: 10.738g

%Solids: 79.09

77099

~ Phone:(281)983-2100  * Fax:(281)983-2248

" Aroclors by EPA Method 8082 - GC/ECD |

~ Station ID: 04344107

Sample Qualifiers: RGHTS

Surrogates
Result  Analyte - . YoRecovery N
Analyte pg/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
Surr: Tetrachloro-meta-xylene 214 72.8 42-119 12/09/04 12/15/04
Surr: Decachlorobiphenyl. - 217 738 . 43-118 " "
Targets ]
Result Analyte Reporting o
Analyte pg/kg dry. Qualifiers - - * Limit Dilution Prepared- Analyzed
Aroclor-1016 UG, o b L8 1 12/09/04  12/15/04
Aroclor-_1'221 YU ' " " "
Aroclor-1232 U s 118 R : " "
Aroclor-1242 I O ' T8 " o "
Aroclor-1248 U 11.8 M " 01/06/05. -
Aroclor-1254 86.7“ { : 118 ‘ " " 12/13/04
Aroclor-1260 _ b o5y w ui IFYTEE I blyrgh e " : " 12/15/04
T Y faio b
dy o . i [ b I i
R IVTAFIT ST
[ERERTE ) 4',“:‘,“!,1 ¢ )
IR " Ubpdbite s B I T T
e B R ! B
n = b ! .
/ i e ‘f IR
Dot '-.;.u..!‘iah i\ii.i.;ix;
oty bt L T
1 ,| { [T
) I
! il
. fiw
e { Iy
Aty A {1y i

Report Name: 0411019 FINAL 01 18 05 1148 '
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Environmental Protection Agency

Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 -Fa‘x:(28vl)983-'2248

" Aroclors by EPA Method 8082 - GC/ECD

| Lab ID: 0411019 03

Batch: B4L090§
Mairix: Solid

Station ID: 04344109

Date Collected: 08/ 19/04
Sample Wet Weight: 10.249¢
“%Solids: 58.70

Sample Qualifiers: R6HTS

Surrogates
- Result ~ Analyte - %Recovery s
Analyte ng/kg dry Qualifiers %Recovery  Limits ~ Prepared Analyzed
Surr: Tetrachloro-meta-xylene 327 78.6 42-119 12/09/04 12/15/04
Surr: Decachlorobiphenyl 223 , 53.6 43-118. . " "
‘ : Targets '
. Result Analyte  Reporting - : .
Analyte ug/kg dry Qualifiers:... .Limit - Dilution Prepared Analyzed
Aroclor-1016 B T | A S T YT TRR T T 1 12/09/04 12/15/04
Aroclor-1221 R A 332 T " "
Aroclor-1232 L A [ m "
Aroclor-1242 U o SR 166 - _ "
Aroclor-1248 - U 16.6 " " 01/06/05
Aroclor-1254 106 L 166 - N " 12/13/04
_Arocler-1260 . N o 168 Pt .ihib e ‘16 g v " 12/15/04
) 1 4 Tl Ji '
i .
I ok '
. [N Y
(
[REET g !
i« i

{

Report Name: 0411019 FINAL 011805 1148
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Environmental Protection Agency ‘

Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 Fax:(281)983-2248
) ( : _

Aroclors by EPA Method 8082 - GC/ECD

Lab ID: 0411019-04 . | _ Station ID: 04344110
" Batch: B4L0908" " Date Collected: 08/19/04 o
Matrix: Solid = : Sample Wet Weight: 10.254g. - Sample Qualifiers: RGHTS
o o %Solids: 62.44 '
Surrogates
: \ . ‘Result - Analyte | %Recovery - o
Analyte : pg/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
- Surr: Tetrachloro-meta-xylene _ 317 : -813 42-119 12/09/04 -12/15/04
Surr: Decachlorobiphenyl ‘ 245 62.8 © 43-118 ' " "o
Targets '
o " Result  Analyte Reporting o | :

Analyte - o pg/kg dry Qualifiers : - Limit Dilution Prepared Analyzed
Aroclor-1016 U uh 86 T L 12/09/04 12/15/04
Aroclor-1221 - U I 312 o " "

. Aroclor-1232 U Co 15'6 . "o " "
Aroclor-1242 ‘U’ 15s . " v
* Aroclor-1248 8] 15.6 " oo 01/06/05
Aroclor-1254 - . S 8'9.3 " . . -.15.6( . | . — 12/13/04
Aroclor-1260 e Lol s thoan i Bligggls v " 12/15/04
P o i I A
: ' e ! Ly ik i
[ |
il ' le b
' [ i ! { ! ) I t i
' 1 f Pt
p y b
", Jw'.;;l i h
Pl b Defire
N i ; FRLIRY
i ; {J

Report Name: 0411019 FINAL 01 18 05 1148
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Environmental Protection Agency
Region 6 Laboratory

10625 Fallstone Road, Houston, TX. 77099
Phone:(281)983-2100  Fax:(281)983-2248

| Aroclors by EPA Method 8082 - GC/ECD
Lab ID: 0411019-05 | ~ Station ID: 04344129

Batch: B4L0908 - ' " Date Collected: 08/19/04 - : : o
Matrix: Solid : Sample Wet Weight: 10.244¢g, b Sample Qualifiers: REHTS
' ' o %Solids: 86.22 ' ' o
Surrogates -
: ‘ Result  Analyte %Recovery fo
Analyte = pg/kg dry Qualifiers %Recovery ~ Limits =~ Prepared Analyzed
Surr: Tetrachloro-meta-xylene y 203 ' 7.7 42-119 12/09/04 12/15/04
Surr: Decqchlorobiphenyl ‘ 202 i 71.4 43-118 i "
- Targets ‘
T ' S Result . Analyte Reporting o .
Analyte o ¢ pg/kg dry Qualifiersi. .- s Limit Dilution Prepared Analyzed
Aroclor-1016 il oo ol o3, 1 12/09/04 12/15/04
AfOClor—]ZZl i ‘-U‘ T T i ' " . n . " .
Aroclor-1232 U 11‘,3 " ' " "
Aroclor-1242 U Y113 oo o
Aroclor-1248 U 1.3 oo o 01/06/05
Aroclor-1254 _ ‘ U ' - 1.3 " " 12/13/04
Aroclor-1260 . ' i‘.U} TN, | ‘J‘l; ¢ pi}l 1'3" i Cr e " 12/15/04
. 1 P ] )
HENT A N | 'I IV T
DR VS N T
T e G
:‘{:‘. Y 1“ te Wb
o 'n:, ot T a1 L .‘”. TR
. |" i i b
' I Ra )
i ‘E;zr’f-gi:l'
. gt “ } :g bt “ .,,}a_xli',. o
Cobganylebhes e e
( L RTIE
. -
I [
] 3
i I

Report Name: 0411019 FINAL 01 18 05 1148
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Enﬁronmental Protection Agengy ,

'Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 . Fax:(281)983-2248

Aroclors by EPA Method 8082 GC/ECD

Lab ID: 0411019-06 , Station ID: 04344133
Batch: B4L.0908 - ‘ Date Collected: 08/19/04 ' : '
- Matrix: Solid » Sample Wet Weight: 10.381g ~ Sample Qualifiers: R6HTS

‘ %Solids: 57.37 :
Surrogates _
. o Result  Analyte %Recovery '

Analyte ng/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
Surr: Tetrachloro-meta-xylene 342 81.4 42-119 12/09/04 12/15/04
‘Surr: Decachlorobiphenyl 265 . 63.1 43-118 A "

Targets |
: ' - . Result  Analyte Reporting »

Analyte ng/kg dry. Qualifiers - Limit Dilution Prepared Analyzed
Aroglor-1016 UL sy 1168 1 12/09/04  12/15/04
Aroclor-1221 U T 536 . W " "
Aroclor-1232 o Ul b 16'8" : " Nt o
Ardclor-l242 ) ’ ‘U e Voo 168 ! ’ " " oo
Aroclor-1248 » " 85.0 16.8 " : " 01/06/05
Aroclor-1254  ~ 501 o, les. o " 12/13/04
Aroclor-1260 . o 149 S LA LN UX AR " 12/15/04

o 4
] .i o i ' IS 3
iy
Lot T ‘
Tt Vet 1 . Lo o
’ i i Yoy P
I} ] ' ]
i !’;H;N.;
b ".3::‘2-';! ) !!.‘! N
‘ 2 e e bl B ot
. I . : AR TN
L
% 4 , | ( A
5}’;“ ‘1 i ) 1
PR P EV S ) : !

Report Name: 0411019 FINAL 01 18 05 1148
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Environmental Protection Agency

Region 6 Laboratory
- 10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100  Fax:(281)983-2248

~ Aroclors by EPA Method 8082 - GC/ECD

Lab ID: 0411019-07 o o Station ID: 04344135
Batch: B4L.0908 _ _ Date Collected: 08/19/04 ' o
Matrix: Solid , Sample Wet Weight: 10.441¢g Sample Qualifiers: R6HTS
: : %Solids: 68.29 ' : :
Surrogates
' "Result . Analyte ‘ %Recovery o
Analyte _ - pg/kg dry Qualifiers %Recovery — Limits Prepared Analyzed
Surr: Tetrachloro-meta-xylene 285 L 81.2 42-119 12/09/04  12/15/04
Surr: Decachlorobiphenyl . 219 . 624 43-118 " !
: o Targets
' ' ' Result  Analyte Reporting - ‘
Analyte . - pg/kg dry Qualifiers.. .. * Limit .  Dilution Prepared Analyzed.
Aroclor-1016 . . ‘ 1 r", ¥U, oy R 140, . 1 12/09/04  12/15/04
.‘Aroclor-122l ’ . ‘ : U ’ o ) ’ ’ 280 - " " "
Aroclor-1232 B Lo tenstor 410”7 " " "
Aroclor-1242 - v." U . - P "14_0 " " ".
Aroclor-1248 . ' , 459 S 14.0 ' " " 01/06/05
. Areclor-1254 _ 2,170 _fl70.1 s " 12/15/04
Aroclor-1260 e o :’: _436” L A’c b Ligueyn {380 ;»14_0‘ o 31' " ‘ 12/15/04
1 o L !
iy 1 ;i(a. ! P
T, U gk be
i "‘,!’l.‘i{:_'"".". T
- cri g e i;_‘%siﬂ’f_ﬁ;_‘r‘. Wi 0t Ve BT
@ ‘ it i 7 boaihg
’ o [
Ry Rr
‘: [ oy i
biendatses i gy
| i 1o
! e
' ’ "I ,‘,,.
iy
[
{FH) I !

Report Name: 0411019 FINAL 01 18 05 1148
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" LabID: 0411019-08

Batch: B4L0908
Matrix: Solid

Environmental Protection Agency e P

‘Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Phone _(281)983 -2100 Fax: (281)983 -2248

Aroclors by EPA Meth}od 8082 GC/ECD

Date Collected: 08/19/04
Sample Wet Weight: 10.408g
%Solids: 59.27

Surrogates:

Station ID:

04344137

Sample Qualifiers: R6HTS

Result Analyte %Recovery

Analyte ug/kg dry Qualifiers %Recovery Limits Prepared Analyzed
Surr: Tetrachloro-meta-xylene 327 _ 80.7 42-119 12/09/04 12/15/04
Surr: Decachlorobiphenyl ' 267 A 65.9 43-118 " "

' ' Targets

Analyte

Result © Analyte Reporting

Prepared Analyzed |

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248 .
Aroclor-1254

Aroclor-1260

- .pg/kg dry. Qualifiers . - * Limit Dilution’
*1 i E‘LKI f i g: f . ; PRI 16u% i 1
. v i U . . 2.4 "
T U oo ".-lm"-., " ]62 . ]
I“:U: v. S 162 , -
562 : 162 - "
755 ' 324 . 2
) 21i“ ‘ vodaated e “'16‘.24 vl .P.ﬁl‘

4
sk
i

12/09/04  12/15/04

" 01/06/05
"o 12/15/04
"L 12/15/04

Report Name: 041 1019 FINAL 01 18 05 1148
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Lab ID: 0411019-09
Batch: B4L0908

b, b .‘,1:11_?'““"

Environmental Protection Agency

Region 6 Laboratory
10625 Fallstone Road, Houston, TX 77099‘ .
Phone:(281)983-2100  Fax:(281)983-2248

Aroclors by EPA Method 8082 - GC/ECD

) Station ID: 04344138
Date Collected: 08/19/04

‘Matrix: Solid Sample Wet Weight: 10.168g - Sample Qualifiers: REHTS
%Solids: 69.16 ' '
Surrogates
‘Result Analyte ' ' %Recovefy . ‘

1 Analyte ug/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
Surr: T etrabhloro—met_wxylene 283 795 42-119 12/09/04 12/15/04
Surr: Decachlorobiphenyl 284 ’ 79.8 43-118 " "

' -Targets '

Result Analyte = Reporting

Analyte - pg/kg.dry Qualifiers * .. “Limit .  Dilution Prepared Analyzed
" Aroclor-1016 g :“U vig U | iula é,'ilqi43'% )b 1 . 12/09/04  12/15/64
Aroclor-1221 Sy ) ’ L co 112/15/04
. Aroclor-1232 U oot it gy S "
Aroclor-1242 U o s '14.2 " " "
Arocior-1248 6,920 ) - 284 20 A 01/06/05
Aroclor-1254 2,830 142 10 12/15/04
. Aroclor-1260 1t 688 :'=-_‘3" BRI PETER I ¥ iT!»,f28_4i=- ) Lo 12/15/04
» B ' ' : l l f I
% [ \ ‘lll | il
sloobnb By b
G Ogate s
Conirtd Sutin
C :‘ f ~;n\«‘|;£.,’.,: b whosn o P
v ’ ' X
Wil g ‘

S Pat I"«:'I‘ 1

Ve i TR P g

o 1 t 1

f ' {
TS e T
sefi i 4

Report Name: 0411019 FINAL 01 18 05 1148
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file:///roclor-1242

Environmental Protection Agency

- Region 6 Laboratory ':'

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 Fax:(281)983-2248

Aroclors by EPA Method 8082 - GC/ECD

Lab ID: 0411019-10
Batch: B4L0908 .~

| Station ID: 04344139
Date Collected: 08/19/04

Matrix: Solid " Sample Wet Weight: 10.113g - : . Sample Qualiﬁefs.‘: R6HTS
~ %Solids: 80.08 ‘ : -
~ Surrogates
Result Anal)'}te . %Recovery -
Analyte pg/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
- Surr: Tetrachloro-meta-xylene 222 718 - 42-119 12/09/04 12/15/04
Surr: Decachlorobiphenyl 230 ‘ 74.4 43-118 L " :
' Targets '

Result  Analyte Reporting

Analyte ng/kg dry. Qualifiers.. .. * Limit Dilution Prepared Analyzed
Aroclor-1016 b e b § ariann 2230 | 12/09/04 -12/15/04
Aroclor-1221 I B} , 247 - K " "
Aroclor-1232 uo 123 S K ”
Aroclor-1242 S g h v g " v "
Aroclor-1248 635 » 12.3 " v 01/06/05
Aroclor-1254 799 370 .3 o 12/15/04
Arocler-1260 i 20i kY _?; Tocann b Lt ..312‘345 A Jl‘ ’ " 12/15/04
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Environmental Protection Agency

: =t
Region 6 Laboramry
10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100  Fax:(281)983-2248 .
, Aroclors by EPA Method 8082 - GC/ECD
Lab ID: 0411019-11 ' ~ Station ID: 04344148
Batch: B4L1001 - ~ Date Collected: 08/16/04 o v
- Matrix: Solid =~ - ' Sample Wet Weight: 10.393¢g Sample Qualifiers: REGHTS
' : %Solids: 59.66 -
Surrogates
S Result  Analyte - %Recovery _

Analyte _ ' - -pglkg dry Qualifiers %Recovery  Limits =~ Prepared Analyzed
Surr: Tetrachloro-meta-xylene . _ 273 677  42-119 12/10/04 -12/16/04
Surr: Decachlorobiphenyl 331 o821 . 43-118 M "

‘ - Targets '
- .. Result Analyte Reporting _

Analyte - . - pg/kg dry Qualifiers *Limit Dilution Prepared Analyzed
Aroclor-1016 - : ' P oMoy e a6y 1 12/10/04 12/16/04
Aroclor;122] . . ) T U . . ’ 323 : " .". "
Aroclor-1232 ' ‘U S 16 1‘  v ", "
Aroclor-1242 o oty v e "16.1 " "o n
Aroclor-1248 v S 110 - 16.1 " " 01/06/05
Aroclor-1254 , l,98|0 . o . 161 .10 " 12/16/04 -
Aroclor-1260 : Coba 55)4 Yora d pavdh Cem I 16, 1 LI ‘Gv iﬁ " n

| - - ' TRV
by | [
Iy Ve ! whit, sido b i .4
vt S
T ;i‘{fviﬁi(l B}
Tl Y ERYH Yo |
T O N Y S AT LRI TN I g
R 5 o
! Deg . fl:‘ }
’ il ll”‘v!’ Raw o ]
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3 Ty "E i
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Lab ID: 0411019-12
Batch: B4L1001
Matrix: Solid

- . H . .
ST [ BN !

Environmental Protection Agency

‘Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 Fax:(281)983-2248

Aroclors by EPA Method 8082 - GC/ECD

: Station ID: 04344149

Date Collected: 08/ 19/04
Sample Wet Weight: 10.374g
%Solids: 56.98

. Sample Qualifiers: R6HTS

Surrogates
. Result  -Analyte ‘ %Recovery
Analyte pg/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
Surr: Tetrachloro-meta-xylene 355" 83.9 42-119 12/10/04 12/16/04 -
Surr: Decachlorobiphenyl = 364 86.1 43-118 " SR
' Targets
, Result - Analyte Reporting o A
Analyte - .pg/kg dry Qualifiers:.- . *Limit - - Dilution Prepared Analyzed
Aroclor-1016 Y iU, i .|“_. t I :i i .h,‘ { «@16‘2" i 1 12/10/04 12/16/04
.Aroclor-1221 . E U T 33.8 T " i "
Aroclor-1232 ; ‘U b 16“.9” " " "
Aroclor-1242 ‘U "16.9 " " "
-Aroclor-1248 80.2 16.9 " " 01/06/05
Aroclor-1254 ‘ 990 \ ' L .33.8 2 " 12/16/04
Aroclor-1260 - o o411 . Vo e i 6.0t i1 " "
- ' ) i ;‘fi H
Loy ales N
[N B il.i:,‘:l'..' ) ety
Cobat coudlidiie. wre s RN P
V ' [ L [
; N R
Pty
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Environmental Protection Agency

fil H-
Region 6 Laboratory
10625 Fallstone Road, Houston, TX 77099
Phone:(281)'983-2100 Fax:'(281)983-2248
Aroclors by EPA Method 8082 - GC/ECD |
Lab ID: 0411019-13 = ’ Station ID: 04344150
" Batch: B4L1001 _ Date Collepted: 08/19/04 : ‘
Matrix: . Solid : ‘ .Sample Wet Weight: 10.292g I Sample Qualifiers: R6HTS
. : : %Solids: 57.16 _ o
‘Surrogates
. ! Result = Analyte =~ %Recovery _ ]
Analyte - ‘ ug/kg dry Quahﬁers %Recovery  Limits Prepared Analyzed
 Surr: Tetrachloro-meta-xylene - 347 81.6 42-119 12/10/04 12/16/04
Surr: Decachlorobiphenyl : 326 S 76.7 . 43-118 , " "
~ ' Targets ;
. Result - Analyte Reporting R
Analyte .o uglkg dry Quahf ers..... Limit Dilution Prepared Analyzed
Aroclor-1016 o Y ;U o g; SR C T P 12/10/04 12/16/04
Aroclor-1221 ' o U T 34.0 ' ' I wo
Aroclor-1232 , SRR ¢ A 170 _ " " S
Aroclor-1242 EEEEEE § e M0 " " "
Aroclor-1248 32.1 : 17.0 . " © o 01/06/05
“Aroclor-1254 _ 626 S 170 o " 12/16/04 -
. Aroc!or-1260 T . b 5’76]’ 4 e Q-:‘I‘.N«M& 00 17‘0' P S L } f "
vl
f i i
1ty bt CE L !
NITEER" ;:;5';5.1;( [
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Phone:(281 )983-2100

SR B P

Environmental Protection Agency

-~ Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Fax:(281 )983-2248

 Aroclors by EPA Method 8082 - GC/ECD

- Lab ID: 0411019-14

Batch: B4L1001

" Matrix: Solid

‘Date Collected:. 08/19/04
Sample Wet Welght 10. 069g
%Solids: 63.

Station ID: 04344151

Sample Qualifiers: R6HTS

Aroclor-1260

RIS TR A .:,157 R

Lo Lol Ny il (AN
Ao !
I 4
i
. UH" [KS §
v crib i O SRR | 1y
Vit il HE
A .
P [N IR

LocH $, [ £

TLis g ST Boy,
».l ORI PR TS A T I

Surrogates
: Result  Analyte . %Recovery A

“Analyte - . pg/kg dry Qualifiers %Recovery  Limits - Prepared Analyzed
Surr: Tetrachloro-meta-xylene 331 84.4 42-119 12/10/04 12/16/04
Surr: Decachlorobiphenyl 321 819 43-118 " "

Targets

~ Result Analyte . Reporting

Analyte 1 pglkg dry. Qualifiers. . Limit Dilution _Prepared Analyzed |
Aroclor-1016 U iy STy 1 12/10/04  12/16/04
Aroclor-1221 U ) R T ) ‘ 31.3 R ! " " "
Aroclor-1232 - . o S e v 18 v w " "
Aroclor-1242 ' u i A o " "

- Aroclor-1248 - .U 15.7 " " 01/06/05

Aroclor-1254 689 o 1 5.7 - " " 12/16/04

Report Name: 0411019 FINAL 01 18 05 1148
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Environmental Protection Agency

" Region 6 Laboratory L

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 Fax:(281)983-2248

Aroclors by EPA Method 8082 - GC/ECD

Lab ID: 0411019-15

Batch: B41.1001
Matrix: Solid

Station ID: 04344153

Date Collected: 08/18/04
Sample Wet Weight: 10.522¢g

%Solids: 69.00

Sélmple Qualifiers: R6HTS

Surrogates
Result  Analyte . %Recovery
Analyte png/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
Surr: Tetrachloro-meta-xylene 275 . 79.9 42-119 12/10/04 12/16/04
Surr: Decachlorobiphenyl 312 ) 90.7 . 43-118 o "
' Targets ‘
' ‘Result  Analyte Reporting : :
Analyte ug/kg dry. Qualifiers :- ‘ Limit Dilution Prepared Analyzed | -
Aroclor-1016 I O S FEFTIPF] &t P 1 12/10/04 12/16/04
Aroclor-1221 X S §) 275 " " "
Aroclor-1232 ( O “13:8: " " "
AYOC]O_.I'-1242 ’ . _"'[_I} T "‘ ! ! '(13;8 - ] " &
Arocior-1248 54.5 13.8 " o 01/06/05
Aroclor-1254 2377 138 " " 12/16/04
-Aroclor-1260 DI 77 SIS SRS BT SRRE B LU PP AP IR C R R L ". Y
» i l [T ‘!
i L i Vly g lm o
Sl
oo ,,"fi,,'h. P '
RPN BN ITTE T Y R RS | v o
PR b ¥
i R Prdod
11 Rt ’ i
§ou 1imf | Ry » it ,
s EU__ SRy § le I-I'M .i S
i . Y
b
;. fn :
Ji3s i
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I AT AP Ct

Environmental Protection Agency

Region 6 Laboratory

10625 Falistone Road, Houston, TX 77099
Phone:(281)983-2100  Fax:(281)983-2248

~ Aroclors by EPA Method 8082 - GC/ECD

Lab ID: 0411019-16

Batch: B4L1001
- Matrix: Solid

Station ID: 04344154

-Date Collected: 08/18/04
Sample Wet Weight: 10.379¢g

Sample Qualifiers: REGHTS
%Solids: 62.53 :

Surrogates
: . Result - - Analyte ~ %Recovery : o

Analyte - ug/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
Surr: Tetrachloro-meta-xylene 306 ' 79.5 42-119. 12/10/04 12/16/04
Surr: Decachlorobiphenyl 319 ‘ 82.9 - 43-118 W o

’ Targets '

N Result Analyte. Reporting . :

Analyte ug/kg dry Qualifiers: . Limit Dilution Prepared Analyzed
Aroclor-1016  ~ el e 154 12/10/04  12/16/04
Aroclor-1221 E ) 30.8 " " "
Aroclor-1232 U o 154 "o " "

. Aroclor-1242 i[j = ) i Y 154 ' " T o ]
Aroclor-1248 6] 15.4 " - " 01/06/05
Aroclor-1254 : , 604 NJ 54 o o 12/16/04
Aroclor-1260. . - | boeogog b Wtk Hobifg gt e . " "

i :
R
' IR T :
B :i; boow s NTRY b
i 1 i Pl
N i o2 ! o
' ’é“ 4
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TR ;. e H i i ! " pn
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Environmental Protection Agency - | ‘,

Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 Fax:(281)983-2248"

| ~ Aroclors by EPA Method 8082 - GC/ECD
Lab ID: 0411019-17 | |

Batch: B4L1001
Matrix: Sclid

| o Station ID: 04344161
‘Date Collected: 08/18/04 ‘ .
Sample Wet Weight: 10.192¢g

_ . Sample Qualifiers: RGHTS
%Solids: 53.80 v ‘

‘Surrogates
Result  Analyte %Recovery

Analyte ug/kg dry Qualifiers %Recovery ~ Limits Prepared Analyzed
Surr: Tetrachloro—meta-vxy'lene‘ 372. 81.6 42-119 12/10/04 12/16/04
Surr: Decachlorobiphenyl " 360 . 78.9 43-118 B K

: ' ‘Targets ‘
Result Analyte =  Reporting _ _

Analyte - pg/kg dry. Qualifiers.. . Limit Dilution Prepared Analyzed |
Aroclor-1016 PE e Wae 1 ol B8 1 12/10/04 12/16/04
Aroclor-1221 ‘ oo ' I 36.5 " "o "
Aroclor-1232 S Core 1827 " " "
-Aroclor-1242 l ey ' K 189" 'u " "
Aroclor-1248 582 182 " " 01/06/05

" Arocler-1254 - - ‘ - 636 82 " 12/16/04
Aroclor-1260 . : i g SIR B 173‘I AN I\ Lt i .‘18‘2“ o ‘{ A E'i " toom
’ ’ V'( il
| 1 \1:' A Fray ‘i '
i b ! i
w;;.'[s. A4

oo b M
., i r’ N

{ b

L poor

L fa

R
i P
#y o

s
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Environmental Protection Agenéy

Region 6 Laboratory
-10625 Fallstone Road, Houston, TX 77099 -
Phone:(281)983-2100  Fax:(281)983-2248
Aroclors by EPA Method 8082 - GC/ECD .
Lab ID: 0411019-18 - . Station ID: 04344162
Batch: B4L,1001 | - Date Collected: 08/18/04 - R \
- Matrix: Solid ~ Sample Wet Weight: 10.159g Sample Qualifiers: REHTS
: : %Solids: 67.32 - :
Surrogates
o _— ~ "Result Analyte A %Recovery '
Analyte ' ng/kg dry Qualifiers %Recovery  Limits Prepared Analyzed
- Surr: Tetrachloro-meta-xylene 269 ' 735 42-1"'19_ 12/10/04 12/16/04
Surr: Decachlorobiphenyl " - 294 80.3- T 43-118 " S
' : ‘Targets . o -

' o Result Analyte =~ Reporting .

Analyte v pug/kg dry. Qualifiers . .. Limit Dilution Prepared Analyzed
Areclor-1016 - ' L Y A R PR X I C1 12/10/04  12/16/04
Aroclor-1221 o U 292 W
Aroclor-1232 : - ’ . ’ e U [ .L EITIR ) 1'4"'6 n '. " "
AYOCIOI‘-1242 : o : o U . o Coe 146 " " " ‘
Aroclor-1248 © R - 46.1 14.6 " " 01/06/05
Aroclor-1254 640 146 " 12/16/04
Aroclor-1260 e b g b BB g e "

. ! L Lan jy
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Environmental Protection Agengy IR

Region 6 Laboratory

- 10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100  Fax:(281)983-2248

Aroclors by EPA Method 8082 - GC/ECD

Lab ID: 0411019-19 : . : Station ID: 04344165
Batch: B4L1001 _ Date Collected: 08/19/04 - \
Matrix: -Solid ' , - Sample Wet Weight: 10.186¢g _ Sample Qualifiers: RGHTS
' ' %Solids: 67.12 ' ' ' . ‘
. Surrogates - ‘
' . ‘ : Result  Analyte %Recovery .

Analyte ‘ - pg/kg dry Qualifiers " %Recovery  Limits Prepared Analyzed
Surr: Tetrachloro-meta-xylene 291 . \ 9.5 42-119 12/10/04 12/16/04
Surr: Decachlorobiphenyl - 27 ' 74.0 - 43-118 - " o

Targets '

o ' _ _Result _Anaiyte Reporting

Analyte - ug/kg dry Qualifiers. .. Limit Dilution Prepared Analyzed | _
Aroclor-1016 RS TR TTI DU (¥ 1 12/10/04 12/16/04
Aroclor-1221 . S “’.’ g R R " " "
Aroclor-1232 o S 1467 " " -
Aroclor-1242 o “U_’ SRR : 146 " - _ v ‘u
Aroclor-1248 : ¢ 215 _ 14.6 " " 01/06/05
Aroclor-1254 ' _ . 198 . .- 146 ' " S “12/16/04
Aroclor-1260 S s b 682 ¢ hudiaas dudegggt Co " "

' ' ' i
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- Environmental Protection Agengy

- Aroclors by EPA Method 8082 - GC/ECD
Lab ID: 0411019-20 - ‘ '

Region 6 Laboratory

~ 10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100  Fax:(281)983-2248,

Station ID: 04344160

Batch: B4L1001 Date Collected: 08/18/04 . .
Matrix: Solid Sample Wet Weight: 10.348g Sample Qualifiers: RGHTS:
' . %Solids:.55.71 ‘ 7
Surrogates N
: Result Analyte » %Recovery o

Analyte ug/kg dry Qualifiers %Recovery ~ Limits = Prepared Analyzed

- Surr: Tetrachloro-meta-xylene 349 80.4 42-119 12/10/04 12/16/04
Surr: Decachlorobiphenyl 335 - 77.2 43-118 " o

' - Targets
' Result  Analyte Reporting :

Analyte - .. ng/kg dry. Qualifiers. ... = Limit Dilution Prepared Analyzed
Aroclor-1016 - (ETPLDEE ¢ AN R IR (P 1 12/10/04 12/16/04
Aroclor-1221 T ' U ) ' » ) f 347 - B " " "

_ Aroclor-1232 SR VA , IEUE I VA oo " "
Aroclor-1242 SR § B P byt " "
Aroclor-1248 1,830 - 86.7 5 " -01/06/05-

~ Aroclor-1254 ’ L. T Lo 520 3 "o 12/16/04
Aroclor—lZ(yO Choeainy iﬁi Loth il v\aﬁ‘ H“l”ﬂf!'.-’l7_3‘)« RLE R ] " Con

- } ' . H v Rt
[ rotyy ) ’
ERI S ‘ ' f . (
LR
ed
i § :} i i, U
i\ " ! | L
[EEAr AT i | i » '\
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Environmental Protection Agency

Region 6 Laboratory’ B

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100  Fax:(281)983-2248

Aroclors by EPA Method 8082 - GC/ECD

Lab ID: 0411019-21 ‘ Station ID: SQI
Batch: B4L.1001 - ° Date Collected: 08/18/04 o o -
Matrix: Solid . - Sample Wet Weight: 10.268¢ Sample Qualifiers: RGHTS
: : %Solids: 62.45 ' -
Surrogates
: ’ A Result  Analyte | %Recovery ,
Analyte - : - pg/kg dry Qualifiers %Recovery  Limits Prepared Analyzed | -
Surr: Tetrachloro-meta-xylene 297 . 7162 42-119 12/10/04 12/16/04
Surr: Decachlorobiphenyl 268 : . 68.7 43-118 o !
‘ Targets
| ' , . : Result Analyte  Reporting A
Analyte o + - uglkg.dry Qualifiers . -Limit Dilution Prepared Analyzed
Aroclor-1016 , tro v Uy o g‘ Lo hl':ES;.?‘ 1 12/10/04  12/16/04
Aroclor-1221 ’ RS ¢ ' "31.2 ! " " o
Aroclor-1232 . U " 156 - " " "
Aroclor-1242 ‘ A R A s 6 o oo SR
Aroclor-1248 _ : U 15.6 BRI " 01/06/05
Aroclor-1254 i : 82.3 . ’ L ,’15_6 . . " oo 12/16/04
Aroclor-1260 . cor C i ':U'j Pob ! i.‘:»‘...15.65 Lo e " "
. , R "
. ] , , ‘ ‘.. . ~
".‘.L.';»iz i
,“ ST : i.r;nl ]'.!J\' :
i} 13 ; i \’ '
Cf B b : . .
B it
) i.?.%,_a:i, :"::’;';‘i: b 2y e .
A et ens G
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} Sl pEony \
Environmental Protection Agency . i .
Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099 .
Phone:(281)983:2100  Fax:(281)983-2248

Aroclors by EPA Method 8'082 - GC/ECD - Quality Control

. Batch: BAL0908 E _ : ' Matrix: Solid

Blank (B4L0908-BLK1)
Prepared: 12/09/04 Analyzed: 12/15/2004

\ Surrogates
, Result  Analyte Spike - %REC.
ANALYTE pg/kg dry Qualifier _ Level %REC Limits
Surr: Tetrachloro-meta-xylene 201 249 . 80.7 42-119
Surr: Decachlorobiphenyl 176 : 249 70.7 © 43-118
Blank (B4L0908—BLK1)
Prepared 12/09/04 Analyzed 112/*15/2004! q
Targets'- S
: Result Analyte Reportlng T
ANALYTE ’ ' pg/kg dryJQuallﬁers lelt» Pi Lo ey / a
Aroclor-1016 U 9.9
Aroclor-1221 U 19.9 _ . L
Aroclor-1232 U 9.9 S o
Aroclor-1242 U 9.9 ' ' :
Aroclor-1248 Ui i deei o3 vt o0y
Aroclor-1254 U, L. .99, .7
“Aroclor-1260 uU- 9 9
. ) e wbvk iy
‘LCS (B4L0908-BS1)i' i~ y
Prepared: 12/09/04 Analyzed: 12/15/2004 ' b
L ’ BT L
e Surrogates . .: 3 N
_ ‘ ) Result”  Analyte Spike , %REC
ANALYTE ne’kg dry Qualiﬁ'e{ s 1q o Level - %REC  Limits
Surr: Tetrachloro-meta-xylene 1,9“3 , P a1 2460 78.5 42-119
Surr: Decachlorobiphenyl i85 246 752 43-118

v Lo ReportName 0411019 FINAL 01 18 05 1148 -
K T Page270f79




Erlvironmentai Protectrmr Aéenéyi - o Y ‘,“
Region 6 Laboratory

‘10625 Fallstone Road, Houston, TX 77099 -'_ . .
Phone:(281)983-2100 Fax:(281)983-2248 : , ¢

Aroclors by EPA Method 8082 - GC/ECD - Quality Control

Batch: B4L0903 | i , R Matrix: Solid
~ LCS (B4L0908-BS1)
Prepared: 12/09/04 Analyzed: 12/1 5/2004
Targets o
. . Result AnalyteRepbrting Sp]ke . . %REC
ANALYTE . - ug/kgdryQualifiers Limit Level * %REC Limits
Aroclor-1016 610 19.7 986 - 61.9% 70-130

Aroclor-1260 ' 590- 197 986/ 59.8% 70-130

Matrlx Splke (B4L0908~MSI)

- Source: 0411019-05 Prepared 117/09/04‘Analyzedﬂ12/x15/{2004f 4
| © ''Surrogatess
S . Result  Analyte - - Spike %REC
ANALYTE . vehkedy Qualifier, ., Level | ¢ %REC Limits
Surr: Tetrachloro-meta-xylene 252 286 88.1 42-119

Surr: Decachlorobiphenyl 227 286 . 794 43-118

Yol

Matrix Spike (B41.0908-MS1)

Source: 041'_1019-05 ~ Prepared: 12/09/04: Analyzed: 12/15/2004
IR S EE TV B E
Targets
S : Result AnalyteReportmg Spike -Source %REC
ANALYTE . ug/kg dryQualmﬁers Limit,. Level Result %REC Limits
Aroclor-1016 o Cogle T EE 239" 1,140 711 '50-150
Aroclor-1260 © 710 . 229 1,440 . 623" 50-150
. o ‘ S e : o n
._ ‘Matrix Spike Dup (B4L0908-MSD1)
‘Source: 0411019-05 ' Prepared 12/09/04 Analyzed:' 12/15/2004)
: ) Praio PR ' ._‘.(.',:.,I.
_ Surrogates _ ‘
- Result Analyte "' *“': =~ Spike . %REC.
. ANALYTE - : ug/kg(dryAQualiﬁe'r . - Level %REC Limits
Surr: Tetrachloro-meta-xylene 280" il 286 © 979 43119
Surr: Decachlorobiphenyl .. 242 _ ' : 286 84.6 43-118
‘ ) o ‘ N T e e
".-I:i el !-‘t'."jd'i. bt ids o FE I:}V.

.3 : Report Name: 0411019 FINAL 01 18 051148
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Environmental Protection Agency

Region 6 Laboratory

106235 Fallstone Road, Houston, TX 77099
Phone:(281)983- -2100  Fax: (281)983 2248

{

Aroclors by EPA Method 8082 - GC/ECD Quallty Control

+

Batch: B4L090S » ' ; Matrix: Solid

Matrix Splke Dup (B4L0908 MSD1)

Source: 0411019-05 ~ Prepared: 12/09/04 Analyzed: 12/15/2004
- Targets |

Result AnalyteReporting Spike Source  %REC RPD
ANALYTE pg/kg dryQualifiers Limit Level Result %REC LimitsRPD Limif
Aroclor-1016 o 902 o 22.9 1,140 - ' ©79.1  50-150 16.7 25
. Aroclor-1260 - : 766 229 1,140 672 50-1507.59 25

booa L. e d T A R

T TN REP ] CANI Y B T
i ‘ ; ot N . [ids
b | (N a ) .
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Environmental Protection Agency

Regiﬂn 6 Laboratory -~ - "

10625 Falistone Road, Houston, TX 77099
Ph_one:(28] )983-2100 Fax:(281)983-2248

iy Sy

Aroclors by EPA Method 8082 - GC/ECD - Quality Control

Bateh: BALIOOT ‘ , . _ Matrix: Soiid

)

Blank (B4L1001-BLK1)
Prepared 12/10/04 Analyzed: 12/16/2004

Surrogates _
S _ Result - Analyte Spike . %REC
ANALYTE = - pg/kg dry Qualifier Level %REC Limits
Surr: Tetrachloro-meta-xylene . 166 ' 246 . 67.5 42-119 .
Surr: Decachlorobiphenyl 186 . i} 246 75.6 43-118 _
" Blank (B4L1001-BLK1) -
| Prepared: 12/10/04 Analyzed: 12/16/2004 § )
( . " Targets- =
i : Result .'A(nalyt'eRepofti‘r.ig" 1
ANALYTE . ug/ke dw(;qaliﬁers Limit) Ny !
: i i Lyl 8t ! !

Aroclor-1016 9.8
Aroclor-1221 19.7
Aroclor-1232 9.8 W
Aroclor-1242 9.8
Aroclor-1248 R R I
. Aroclor-1254 [ b 98 g
- Aroclor-1260 9.8
. ) ) - ".'ihz §'l\.. .
o o LCS (B4L1001-BSI)P' , A
Prepared: 12/10/04 Analyzed: 12/16/”004 o o o S
. 1\,4) » = . % : [
o Surrogates . ., ;- Lie
B . ‘ Result  Analyte - . Spike %REC
ANALYTE nelkg id.r‘y‘ Qual{iﬁgr' oy g g level %REC Limits
Surr: Tetrachloro-meta-xylene 220 o el 246 - 894 42-119
Surr: Decachlorobiphenyl 199 . ' 246 - 80.9 -43-118
' . ' : : : bt i Wi ‘ '
IR iy b
L. [REEE ‘«I' “;H v I..‘ifll'\}-
1 F
{ "
b L . Report Name: 0411019 FINAL 01 18 05 1148
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Environmental Protection Agency

Region 6 Laboratory

10625 Falistone Road, Houston, TX 77099
Phone:(281)983-2100  Fax:(281)983-2248

Aroclors by EPA Method' 8082 -.GC/ECD - Quality Cantrol

Batch: BALI0GT - . T Matrix: Solid -
LCS (B4L.1001-BS1)
Prepared: 12/10/04 Analyzed: 12/16/2004
, Targets
[ Result AnalyteReporting Spike ’ %REC
ANALYTE _ ug/kg dryQualifiers Limit Level - %REC Limits .
Aroclor-1016 : 724 197 983 o 73.7  70-130

Aroclor-1260 -~ . 666 19.7 983 _ 67.8% 70-130 - -

—

Matrlx Splke (B4L1001-MSl)

Source: 0411019-20 . _ Prepared 12/10/04 Analyzed 12/ 16/2@04” K
| . Surrogates o _
Result  Analyte ~ Spike ] %REC
Surr: Tetrachloro-meta-xylene 402 444 90.5 42-119

Surr: Decachlorobiphenyl 371 » - 444 - 83.6 43-118
. ’ . (AP

Matrix Spike (B4L1001-MS1)

Source: 041101920 Prepared: 12/10/04 Analyzedil2/16/2004
| | Targets o
. Result AnalyteRépdrting Spike . Source %REC |
ANALYTE ~ ug/kg dryQualifiers; Limit, . Level Result. %REC Limits
- Aroclor-1016 S Le30 MUK syl 780 916 '50-150

Aroclof-1260 . 41,"330 o 355  1;780° 161 657 50-150

\)i.. T f R . £ g o

- Matrix Spike Dup (B4L1001-MSD1)

Source: 0411019-20 o Prepared'12/' 0/04 Analyized: '12/16/2004:
S R TR S ook a v
h Surrogates
Result  Analyte % - Spike . | %REC
ANALYTE pg/kgdry Qualifier - - Level %REC Limits
Surr: Tetrachloro-meta-xylene ~+ - 418 - 11wt . 425 © 984 424119
Surr. Decachlorobipheny! 324 , ' 425 © 762 43-118
T ' ] ootk
wbit 0 ek s dadii AET!
0ttt cumeian ooy, ReportName: 0411019 FINAL 01 18 05 1148
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- Environmental Protection Age'nfy -

Region 6 Laboratory

10625 Fallstone Road, Houston TX 77099
Phone (281)983-2100 Fax: (281)983-2248

Dol £ ey,

Aroclors by EPA Method 8082 GC/ECD Quallty Control

Batch: B4L1001 _ Matrix: Solid

Matrix Spike Dup (B4L1001-MSD1);

Source: 0411019-20 Prepared: 12/10/04 Analyzed: 12/16/2004 ‘

‘ Targets . ‘
Result AnalyteReporting Spike  Source %REC RPD
ANALYTE . pg/kg dryQualifiers Limit Level Result %REC LimitsRPD Limif
Aroclor-1016 1,480 K 8.1 L700. 87.1 50-1509.65 25
Aroc_:lor-1260 1,250 340 1,700 161 64.1 50-150 6.20 25
. 2N i TR
S LR R T TRV SRR PO I 0 T
LY 3
S !"‘;” i'J;,'iJ ﬁ 21f,;’ K 4 I:V i '..‘,’ : :{i . ‘1.‘3.’;&.1:1‘ [t ivwf.i :k_
{
I ;l
T toe gii!t‘x iil'\«i‘xlr RENEI T 51 P ) ‘;é ¥
i i ’ [ P ' J
P, .
! [ ' ! “v;;' i/ a1l to !
TR O P T FPAY B B ¢ { T iy
H ;‘)d”' I H‘ s ll {ou
| 14 g inl | o §
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Environmental Protection Agency

Region 6 Laboratory

10625 Fallstone Road, Houston, TX 77099
Phone:(281)983-2100 - Fax:(281)983-2248 .

Notes and Definitions

There is presumptive evidence that the analyte is present; the dnalyte is reported as a tentative
1dent1ﬁcat10n The reported value is an eshmate

'The 1dent1ﬁcatron of the analyte is acceptable the reported value may be biased high. The actual value is
expected to be less than the reported value. .

This sample was extracted at a single acid pH.

Sample was prepared and/or analyzed past recommended holding time. Concentratlons should be
consrdered minimum values :

Atomic Emission Spectrometer
Cold Vapor Atomic Absorption » '
N . " T Y L ST R IVRUE N DU
Electron Capture Detector Eooan i
18 o

"Gas Chromatograph b e _‘V Ry

Graphite Furnace Atomic Absorptien

Inductively Coupled Plasma R RCRVE N N T TS RP I
. Mass Spectrometer

Not Applicable

" Nitrogen Phosphorous Deteetor,'
B AIA) N treg 1
~ "Not Reported Con gl

Toxicity Characteristic Leaching Procedure -+ « i+ #1+ ; L IR Cabl
. o, . ) . ' ' .
Undetected

IS I B R

- Out of QC limits

G

Initial pressure in air analyses is the pressure at which the canister was received in p51a {pounds per square mch
absolute pressure) .

t

The pH reported for Volatile hquld sarnples was tested using a 0 14 pH mdrcator strip for the purpose of verifying
chemical preservation. o

' v o . Report Name: O4110]9FINAL01 18 05 1148
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" PROJECT NAME/NUMBER: PLANT 2

* SEDIMENT SAMPLE RECORD

02 —ce Y DATE: eflgfcu
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BOLEC AR (W«TGD-
CREW: 01t parg-anGEAR: V) RATERS

OBSERVATIONS
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. . ’ YABLE G-1 - LOWER DUWAMISH TRIAD SAMPLING EVENT
) PCB DATA REVIEW
EPA REGION 10

Surrogats Wethos [T Anaals | ReRmence
Sample | Profect % | Surogate| Biank Lsc | us Hs wso MsD | wmsneso | RPOCL | Oup ion | Container | Sampie PiepHor | Anatyeis [Hor Time|  sampte | % cCamptsteness
Cueifer | R1 | ALty | oiution | Recovery | €150K? | CLs oK | % Rac. sRic. [clstsnr| wRe |clamez| wen ox? RPD [ oK?. Dan Time Mor?|  Dats Met? | CL etz oKr—=
" o . N R Syt 0w -
o] g P . ot wrmx | an | owee | pm Jos ot | oo P
o el RTPY o
[Arocior 1018 500 o 500 No
{Aroclor 1221 900 U 900 o . -
i |Aroctor-1232 1800 ] 1800 o, N
|Arcty-1242 200 U 200 No, , .
500110000 4364112 | Regsampte 500 u 700 o ves [ ves' |osnens | 1mema | ves | owmams [ vas Yes .
[Aracor- 1254 3300 J Yes. - . - R
|Arochoi-1260 B 900 u ) Ho . . .
B} 35 No, . . . : :
Z 263 No . . .
. [Arocior-1018 98 [ No i
[Araier-3221 86 u No N - B
. . [Arocter. 1732 190 ] No
[Arockor- 1242 3 u N - .
244124 | Regsample [amcior1248 5 U No Yes vos - | owirma |oonem: | ves | r2eime | v Yos
. . {Amocker.1254 [T} . Yos .
_ | Aroctor 1260 % u No .
o . R - - n2 Yos - : .
. T, e e - 7 You - .
) - [Arocke-1016 a8 u He,
_ [Arocdor- 1221 86__" u No ‘ N
. . {Amcior. 1237 130 ] T .
j . . & u No .
\ 502150000 4346178 | Reg sample 85 u No ' . Yrs ves | wertme | veme ] ves | 1208w | ves , ves
: Aroclor- 1254 150 - Yes ol
Arache1260 10 7 Yos
T 123 You -
104 You . » .
[Aroclor 1018 100, U No . . B
 Arochor1221 100 y No | .
 Arociorc1 232 210 U o 3 .
Arcor-1242 100 u No . . "
s0- 4304136 | Regsampla [Arocke-1248 T o u You . -Yes ves | oowtens | reoe | ves | 1zosme | ves Yes
{Arocke 1254 800 Yos - :
Aodoni2en - 100 u No . .
) Yo, -
i) Yo
[Arocke- 1016 160 u No ] .
. [amdont22y 180 y o - -
[ Arocke-1232 0 U No . ) . . ) .
{Amctor1242 100 v No .
4344144 | Reg sarnple {Arochr-1248 180 u No . - Yes Yes 03/1804 | 11/1804 Yes 120804 Yes Yes
3100 Yes .
{Aroclor 1260 180 U No
- . - 118 Yo N
s 95 Yes. .
[Arockr 1016 780 y No )
|Arocion1221 80 y No . . . .
[Aroclor1232 160D, \ Mo
T80 u No .
0 4344148 | Rog ssmple | Aroche 1248 780 m N . Yes ves | owtoos | titsme | ves | onsoe | ves Yos
.  |Aroder1254 - 20| Yas : - -
 Aroch-1260 780 1 Ng . '
i 148 Yos - -
108 Yes
[Arackr- 1016 11 u Ne. B . !
Arocior. 1221 Tl u ™o . .
Arocks-1232 - 180 [ No 5 . ’ ) B
. Aroce 1242 o1 u o N
“ Jso- 4344152 | Regsample [Arockr-1248 230 ] No ! . ver * 1 ves | omteod ] twmeod [ ves | 10804 | ves Yes
Arocior-1254 268 os . ) .
[Arocker- 1260 91 U o .
i You . ' .
‘ R P - as Yo )
: .
- . B Page 1 of 11
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TABLE G-1 - LOWER DUWAMISH TRIAD SAMPLING EVENT

2 PCB DATA REVIEW
. EPA REGION 10 . . . o
Tl Tab Surregwa Wethod () Andhals | Referance
Sampl | Samph | Sample sampte | Project Surrogata{ Blank | LSC us s w0 wso | msimsn | meocL | o Gontalner { 2ampte PrapHokt | Analvsis [Mold Tima| , zample | % Compiatenass
: o 1| Description Anatyts Rusurt | Quatier | RL | RLMet? ) Diwtion | Recovery | s 0%7 | CLaOK | %Ree %Rec, [cLomatz] %Ree. |cLsmarr| RPD ok? /PO Matr oK? Dats Tima Met?|  Date Mu?_ | Gt Metz oK
- wore o | - [ Sste= 1708
) . . - PR e wrix e o PP R I I Jesar So | haan iz -
- prishagll Jreoyay ¢ p
{Aroctor 1015, 980 u No . i
Aroclor: 1221 380 u o
. {Amdoc1zs 2000 U No -
. (Aroclor-1242 880 u No °
. S0: . «34184 | Reg samue {Aroctor-1248 280 u No Yes vos | owuma | vwemt | ves | 120704 | ves Yoy
Aroclor 1254 3400 3 Yos
Araclor-1250 350 u No
. g N 416 No - . .
T o . 77 No
[Atocior-1018 34 V] No -
. |Aracior-122t ] ) No
° " JAroclor.1232 180 ] No R .
|Arostor. 1267 ] ] o .
4344188 | Regsampe [acoclor12e8 290 2 No . ves | omteod | 1inama | ves | tmsme [ ves Yer
. . X [Aracior-1284 34y ] Yos .
: Arocior 1260 7] U No -
. 154 No - .
- . N : - 124 Yas i
_ A — [Referance Materiad - -
. Seaan " Tametor-1254 190 [ | I T T - Yo (19.7%)
c T . sat A | s o ) | T 1w} nno2mes 1282004 | You Yar
—. i e | I i 2 1 vee 1. i
. [Method oc
- [Method Blan . 7
. B 1018 . A 7 .
. : {Aroclor- 1221 - A . .
[Acacior-1232 - — A . . .
. - - 2 .
0BS437M1| Bk [Amcor-1248 - A 111842004 _ L vonnose | e
[Arocior1254 - A ~ 1. R
_ L - [Aroclor1260 - A . .
- o . 120 Yor :
. _ o) Yo -
W : Laber -
_ N Arecor-1018. ) ,
Les Aroclor-1280 .
D -
it Spike
. B Aockor- 1018, 2 ) Yor N
-| aauion | mamo Gpke Arocku-1260 Xoe 4 2 Yor 111812000 1200004 | ves
- 0 15 Yos .
N 5 Yos
[biotrix Spiie Duplicats .
o A - o5 ; 506 Yes 78 Yas ,
o a3unrgs | MRINXSPAe Arcloc 1260 - Yes - ‘e . 149 Yer 103 e 182004 12802004 | Yeu
: L B "y Yo -
z " . - - : [ * Yes ]! . . v - -
—— I [Pricary Sem
H . : lArocior-1018 " 8 u (3 No.
t ' [Acaclor-1221 85 Y 85 N . ™
|Araclor. 1232 170 7] 70 No . .
.. [Aracior1247 [ Y] a5 No
I 4344104 | Reg sample [Aroctor-1248 3 ) 85 No . N ' Yes ves | omtend | 1imome | ves | rims | ves Yan
[Arclor-125¢ 570 ~Yes : . - .
Arocior- 1280 a5 v} 85 No M .
30 Yos !
[ Yes _ _
. Jarcctac 016 ) V) N s
|Aroetor.1221 9 U No E 3
[Arocior-1232 710 U N . R .
: [Aocior1242 8 U o . B
4344132 | Reg sample [Aracior1288 % ] No B - Yes ves | oweme | noms | Yes | 120705 | ves . Yes
. [Arocior-1254 840 - Yes o
e e . . [Aroclor-1280 98 7] No ' R :
- 121 Yos .
v F— - 8g Vou
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TABLE G-1 - LOWER DUWAMISH TRIAD SAMPLING EVENT
. PCB DATA REVIEW

Fiald Surrogue WAMSD Wetvience
Sample Project % | surrogate 30 RPD CL Sample | % Completanass
0 Ansiyts RL Met?. Recovry | CL3 OK? CLsHyt? oK? K Met? oKy
1 ocar = e
) o B130% R ] Aveetre s el
. o 1
Arotior1016 U No
Arocior- 1221 u No
Aroclor-1232 v o
U o .
- 5 f Ho - Yos
[Arocior-1254 Yos
 Arocior-1260 o No
127 Yos
) Yes
[Ametor- 1018 [N o
[Amctory 221 U No
[Aroctor-1282 U No
|Aroctor-1342 U No .
[Aroctor 1248 U No. Yos
[Aroclor-1284 Yos .
Aroclor1260 - U No
- T30, You R
87 Yes C
" o NG -
[Arocs U No [
: - |Arocior-t 232 ¢ v No 3
[arocior-1222 u No [ . .
(Aroclor-1 243 u No 3 Yos
Arocior-1254 Yer . 194
|Amctor1200 v No NG
127 NG .
) NC, '
[Mathoa GC
{Bank
; [Arocior 1018 A R
[Arocior-1221 A
 Arocior- 1232 A
= . .
A
|Arocios-1784 ) -
|Arocior 1260 A
127 Yo .
80 Yor
[Btank
[Ameior- 1036 x
Amclor-1221 - A - )
(Amcior123 F)
|Amclore1242 ) .
[Arocior. 1248 A
A .
[Arochor-1260 - A
s 122 Yes B
& Yos
[Arocior-1018 You Yo
[Aroclor-1260 Yo Yor
[ Yes
N Yes
 Arosior- 1018 Yo Yin
[Amcior- 280 - Ye Yes .
[ Yes
- %0 Yo
P T
Atocior-1010
Aroctor 1280
Decachiorobipan :
e [atzty 3pike -
T Ardor 101
Aroctor-1260
o .
Primary 82
Aroclor-1018 . Y No -
Amoclor- 1221 1 No
Arclor- 1237 1 No ~
Arocior-1242 u No .
| S0-211-0000] |Amcior 1288 No_ - Yes.




TABLE G-1 - LOWER DUWAMISH TRIAD SAMPLING EVENT

‘ - PCB DATA REVIEW .
) : EPA REGION 10
Fiak) - - Qurtogaty | Mathod MS/MSD A Refarence
Saple | Semple Sample . < | sample | Project % Blank Lsc " wy MSD | wsnush [ RPDCL | Dup | Prezervation] Container| Sampie Prepto | Anshai |[HokTime| Sampte | % Completeness
o Description Anaiyts Result Quaiifier RL AL Met? | Ofiztion | Recovery | CLs OK? | CLsOK % Ree. %Rec. | ClsMat? | % Ree. | CLo Mat? RPD ox? RPD Mz DK? Dats. Time Bet? .Date Met? CL Met?™ oK™
N S g Srw e b
ey ot s | s o . o o | g | owe | o= Jhan G | e 18 -
e el R i
Aractor. 1254 - 610 Yos
|Arociar- 1260 kol u No.
- " L 128 Yo
R %0 Yos
TAroctor-1018 150 1 190 No.
|Aroctor: 190 y 190, No
30 u 20 No.
. 130 y 150 o~
4344100 Reg aamplo {Arocior 1248 190 Ly 190 No. Yes. Yes. 0811804 120104 Yas. 1207104 Yea Yas
{Aroctor-1254 2600 2500 Yes ’ o .
N Araclor-1260 190 u 180 Na
. i 29 Yos
. 74 Yos
100 o 100 No A
[Arocdor-1221 100 Y 100 No
[Arocior- 1232 200 U 200 No.
100 [ 100 o X .
0- 4344108 | Rog sample 100 u 100 No ‘ Yeos Yos 08/1804 | 120104 Yos 120704 Yes |- 7 - Yas
[Arocior1254 560 Vos, N ” N
| Arocior-1260 100 y 100 No
. 353 No.
. ————— 97 Yas .
[aroctor-018 o8 1] No
Arclor-1221 2 u N o -
Arocor- 1732 190 u N . D
- [Amctor 1242 %6 U No ‘ -
4344158 Reg sumple k] u No Yes Yo 08/1A14 120184 Yes 12007104 Yoz . Yos
. [Arodor: 1254 110 Yos . R
[Aroclor- 1260 [ u No .
127 Yoy
102 Yo .
[Aroctor1018 S8 u Yoz
| Arocjor-1221 98 Y You
Amclor1232 8 y | Yes *
. Arocior1242 28 1 =) R
. 80323 4344368 Reg xemple [Amclor-1248 X ] u . Yes. Yes 08/15/04 1210184 Yas 121504 Yas Yus
| Aroclor-1254 4 4 . - T .
Aroclon1260 [ U s
127 Yo
) Yos !
|Asocior- 1016 5 u Yes
A 3 s 1] Yes — I B
Aroclor-1232 19 u Ye3 ~
[Arocior- 1242 5 u Yeu '
4344157 | Regsample [Aretor-1238 s u Yos . ‘ Yes Yoi OB | 120104 Yes 12116104 Yes. Yes v
~ . |Aroclor.1254 1.2 3 Yae —
[Aroclor-1260 5 u Yo
123 Y3
75 Yos . -
[Aocior- 1016 87 y No .
Aroclo 1221 87 u No
' [ Arocior 1232 70 ] No . .
Aroclor-$242 87 u Ne
D.330-0000] 4354021 | Regsample [Arockor-1248 a7 U No Yes Yes warsms | izmime Yes. 12007/04 Yos " T Yes
[Aroetor-1254 480 Yeu ! -
- | Araciar- 1260 87 u Ne
130 Yoy
80 Yes
[Arocior 1016, 7 u N
Arodor-1221 L 7 No "
[Aractor-1232 160 u No
i i u No N s N
4354025 § Rag sampée 7 ) Mo, - - Yos vor | oarros | rzotwa [ ves | or2mmma | ves Yes
lacoclor-1254 260 J Yo
) [0 No. ' L do . _ _
& 18 Yos | i
h 7 Yos
. [Ruterance Samph , -
. [Arvcior-1254 174 1 T Yes (102 4%] iR
~ [ e 1 T 78 Yor I ' 212008 2112004 | Yes l_ ) vz
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TABLE G-1 - LOWER DUWAMISH TRIAD SAMPU’NG EVENT .

PLB DATA REVIEW
EPA REGION 10

Fiakt Lab Surreguts Mathad NSMSD B Analysis Raferance
Sumple | Sample | Samph Samgte | Project % sunegms]| Bunk | usc o " w50 Msp | MuMsD | aPOCL | Dup  [Preservation] Cantainer | Sample PrepHokt | Anahais [HoM Time| Sampta | % Completaness
[ D | Description Anatyts Rostre | Quatmer ] AL | Rt Recovery f CLs OK? | CsOK | %Rer, %Ree. |cloMatr]| %Rec. jClistz] RPD ok? arp etz oK1 Date Timadat?|  Oate Mat? | cLmerr— oxr==
N EC3 D Shan= O
Sty ot o | oremnied s i o wn | em | e | pu . s, S | e 8 i~
o poagh oS -
] Yas
[Mathod QC. -
Blank
- )
[Arotior-1721 - A
[Aroctor-1232 - A .
[Acactor-1242 N A :
OBS4338A1 Blank {Arotior-1248 - A 121172004 120712004 Yes
[Aroclar. 1254 - Y N
[Arocior-1260, s IS .
18 Yot
- - 52 Yor
Laboratary
Amclor-1016
\ce Aroclor-1260 . R
----- T wkatris Spika
Aroclor-1018
uS Arocior-1260 - ’
Ouplicats :
Arocior-1016 . . -] - A .
uso Arocior-1260 .
Duplicats
| Aroctor- 1018 85" U No
{Arodior- 1221 L] Y No
[Arocior1232 170 u R0 do..
. % [ HNo .
4354025 Dupheatn  {Arocies- 1248 [ u No . RiY Yes. 120704 No 1207104 Yes Yas
[Arvcior.1254 1000 J Yos. N R . _ R . _
jArocor 1260 85 u No
112 Yos
72 Yas.
N Aroctor1018 6z U Yes R
farociar-1221 82 y Yo
JArocior. 1232 160 u Yes
. 8 G Yos h °
4354000 | Reg campie {Arocior-1248 82 ) Yes Yes Yex 08604 | 12074 Yeu 1200004 You T Yes
. [Aroclor-1254 280, Vou N 3 . .
[Arocior-1260 87 1) Yes : "
, [ Yes DU T o
B [ You -
Arocior. 1018 68 u No
| Araclor- 1221 58 u No
|Arocior-1232 140 U " No
‘ |Aroclor- 1242 68 Y No
4354004 | Reg sample £ u o Yes Yos | oaZTOM | 120704 | ves | 120006 | ves Yo
£ 138 Yo
[ U No .
103 Yos 3
- i Yos N

Page 5 of 11
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a - . TABLE G-1 - LOWER DUWAMISH TRIAD SAMPLING EVENT
PCB DATA REVIEW
EPA REGIOR 10 -
G 3 Suroges Wathod VS0 - Analyss | Fafrence
sampie | Sampie | saman Samzte | Project % |semogms| euox [ Lse us w s wso | wsmso | meace | owp Container| Sample Prephola| Anater [HodTime| Sampke | %Compmtiness
[ © | Daseripton Aneipta Rosar | quamer | U § Riser? | ouson | Recovery | cLaonz | ctsok | wmee %Rec. |Clsthet?} %Ree. |Clsmarz! RPD ox? ’PD uare ox? Date Time Shety|  Dats Mei? | CLserr— oKz
- 2T e 3 X N e = 1702
ko e . | smvemme v s oo an | o | e s o | » . '
) ptienll VPR o
- IArocior-1016 56 U Yor
|Aroctor1221 58 u Yo . .
(Aroctor- 1232 12 v Yes
: IArockor-1242 58 U a3
S0-212.0003] 4384119 | Reg sample |Arcior-i245. 7 m ou ~ Yas Yas | Gomd | izm7me Yos 1209004 Yer Yer \
|Arodior-1254 as? J Yos N
[Arocloe-1260 58 U Yo . .
s o 23 Yoy . . . - .
T e . s 54 a3 |
- [pmdtor10te 10 u No
[Aoctor-1221 1o U No
[Aroctor1237 230 y No
[Aroctor-1242 116 U No X 1
4354007 | Reg sample [Arociont 208 % ) Yoo Yos You | o2ma | 20704 | Cves | t2meme | ves Yau 1
) [Aracior1254 4 Yas ) ! . . .
e e . . [Aroctor-1260 110 [ Yo ~ - . N .
— 1y Yus . . *
. a1 Yo
T T - Aroclor-1016 T w .o Yer ~
. [Arocor: 1221 19 u Yes ) — .
oo . : Aroclor1252 30 v Yos .
- . Aroclor1242 13 U Yau . - -
. 4354008 | Reg sampis [Aroclor 1268 m [ Y | . . Yos vao | oszros | szmrme | ves | osznsma [ ves Yoy
Aroddor 1254 67 E] Yes . - . - e . .
. .  Arocior-1260 w u Yos . .
_ _ % 5 Yos ‘
R [ Yer _' ’
Aroclor 1016 - [ o
. Asocior-1721 & . No .
Aroclor-1237 [ u No
{Aroctor-1742 ] . Mo . . .
50215 4384008 | Reg sample [aroctor-128 ) m No - . . . Yos Yes | oso7oe | 12008 | ves | tomsnd | oves | Yes T - :
[Aroctor-1254 ) Yo ! ) ‘
N |Aroctor-1260 @ 7" .
Py Yo
75 Yo
[Armctor-1015 & U No R
[Arocior- 3721 w0 y No . - .
[Arocior. 1237 ) Y No
. [Arocior-1242 w0 y No
. "1 spwsz | 4384030 | Regsampte [ancior-1248 & v Ne. o Yos | 082804 | 120704 | Yes | 120904 | Yes Yas
[Aractor. 1254 om Yos . :
 Atoclor-1260 ) u N
] You !
. . 82 You . : -
L feeireaae . -
. |miank i :
Arocio-1038 - A
. Amclor-1221 - - A .
* . {Amdor1zaz. A -
-~ IAroctor- 1242 - A ' _
Blank 5 Iy 121112004 : 12712008 | You Vo3
[Amctor. 1254 - A K .
J Amctor-1260 - A )
g You
a4 N
[Aroclor-1016
oy fmdert20 | . - Yeu
N Aroclor 1018 Yor T & Yo ,
4344119 | Matrw Spke Aroclor-1265 Yo = o plu] Yes § - 122004 122008 | Yes Yes
N . 57 Yoy
— _ _Doduwro You ) Yo 23 Yes X ‘
Mt Spka. (Arockon 1260 - Yeu 3 103, Yes He Yeo [— zamos | Yea o
Oupl 19 Yo .
) Yos
. Page 6 of 11




) . TABLE G-1 - LOWER DUWAMISH TRIAD SAMPLING EVENT .
- , N . PCB DATA REVIEW N
: EPA REGION 10 .

Flata b Surrogete Tathod WIWRG [ Anabatz | Refsience
Sample | Sompia | Samphs Sample | Project % | Surogate| Stank L5¢ us s mso | mumsp | weoEL | Dup Container| Sample PrapHold | Analysts {Hold Time| Sample  { %Completsness
in D Deseription Anatyn Resur | Quater | L | Rt set? | Oilution | Recovary | CLsOK? | LsOK | % Rec. % Ree. | Cbs Met? CLsmaz| RPD oK? RPD By okt | .pam Time Met?]  Date Motz | CL Motz oK
N ears & |, - . Spae 11 poh - .
_ B B o | | e - we e | e | e, e R
X ™ . oy
{Rroclor 1018 58 u Vav =
. Amclor1721 59 Y Yoy :
[Arcier- 1237 12 u Yoo |,
N Ao 1242 F) L Yas. B .
- Rag satgie {Araclor.1248 55 U 7% Yos vos, | oaneme | 1208m4-)  ves | tonmoe | ves | - Yes
- Ao 1254 58 u Yor . . . - .
. . {Arocior1260. 58 ] Yos . - .
N 133 Yo . . -
oL - 7 Yor
X [Arcker-1018 68 U
[Arocloc-1221 68 uy . -
[Aroclor. 1232 13 u , . i
. . [Amdortzaz, 58 u -
503180001 4344143 | Regsarnpie [Aroclor1248 58 M ’ Yos o | comos botomeme | ves | 1aisms [ ves . Yeu .
- [Aroctor-1254 68 y N
. . [Aracior-1260 66 1 - N . .
' 134 Yoy
- 72 Yoy
T X JArocor- 015 & [ o
. L roclor 121 &1 u o .
. roclor. 1237 120 u No - . .
. 8 [ Ny .
4344127 | Reg samyie [3) [ No. ' Yes Yas oar1804 1 120600¢ Yo | 120004 Yas ° Yeox
- Avoctor: 1254 530 Vaz . . : B .
~ . R . [Acoctor- 1260 84 ) Yuy . . . B
N 103 Yus . o)
) Yoo -
s 52 U o , . . I ~ . .. K
[Arodlor-1221 [ y o . )
- . |Aroctor- 1237 180 ] Ne. - -
‘ y |Broiar- 1742 82 u N, . )
‘ 4344145 | Regrample [Aco1z4s 2 U No X Yos Yes | Oortama | 12084 | ves | 120908 | ves Yes X .
. . [Arcior-1254 20 Yoy ! - - . A
' [Aroclor 1260 . T o& v Ne - . q. . ;
_ T 113 Yas R - .o
P . 2 M 78 Yo - o
R [Aroclor-1018 53, y Yor )
Aroclor-1721 63 y Ves . .
: Arocior-1232 13 1] Yrs R . .
. L - [Amclor.1242 83 u Yus )
2344147 | Regeample [arclort228 63 m o S - You vos | omems | 120804 | ves | 120m0¢ | ves ) Yos . - .
[Avoctor 1254 63 u Yus -
e — . Atocior. 1260 83 u Yor SRR SEED SNSRI ISR I I .
- - 2 Yes - . N
) [T
-t T B [Arcion 1018 720 u - e 1 N D T - o o
. [Aroctor-1221 720 y No P . N . .
1400 u No )
720 ] No ‘
. £ 4354026 | Reg sampie N ] No ) Yes Yoo | gam6na | tomemd | ves | ttame You Yas
' 15000 2 . - I DU R
720 U o
. a1e s . -
. 7 Yes :
- . {Aroclor-1018 R 93 U o B
[Arocter-1221 a3 U - g
{Arctor-1232 190 7] o, . !
[Arocdor-1747 o) Y No .
4350i7 | Rag semplo [Aroct T o v o, - b . - . . Yes veo | oam7ma | 120804 | Yes | 12mwmd [ ves Yot
(Arockor1252 9 - u Yes I . . - . . - .
. [Arocior-1260 100 Yoy X
- - _ N . ' 18 Yo N .
. ] . ,
. Paga7af 11
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TABLE G-1 - LOWER DUWAMISH TRIAD SAMPLING EVENT

[ PCB DATA REVIEW - . )
. - R EPA REGION 10 ° N
. ] T Suriogrs Wethod B T WSS Rnalysts | Reerance ,
. Samphe | Samph | Sample Sampie | Project % | Surogate! Biank Lsc "s s wsp WD | MuNSD | RPDCL | Dup | Presarvation| Contalner | Sampio Prep Hotd [ Analysis [Holi Tima|  Sampia | % Completenass
[ o Deseription Anatytn Result | Quativer | AL | ALMet2 | Ditution | Recovery | cLsoKk? | craok | wRee. %Ree, [Clawter?| %Rec, |{Clsmarz]| mPo oK, RPD Mtz ok? Data Time Met?| _ Date Mat? | CL et
- eare o] . Spker 17000 .
ke y roui s | vt s s s | P e P P el I S | Arge 20 o
v profal puctpasiyy . . 0% .
& You -
[Arorion-1015 - A s
[Aroslor. 1221 - A
[Arocior- 1232 . A A
- [Araclor-1242 - A
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- ’ Aroclor-1232 173 [} o h - 321672004 - -
N Arochr 1242 7.3 ] s - 121362004 o
. BD-322-000] 04344160 Preaary | BaL100t farockor-i2a8 1835 N = Yes vor | anennod 12102000 vas 005" Yas Yes
. Arocioc 1254 783 2 s 262004 . .
! b : ' 8 33, - - 7 ' . . 2162084 - - .
. ; 349 0.4 N 1201672004
’ L . —- e
- .
N . Iofe .
R .
‘ . . .
| - - ‘.
|
3
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. Table G-2 - Lower Duwamish Triad Sampling Event
PCD Data Review

: EPA Reglon 6 .
. . %
Fleld twh | Sampie Sprregate Method MI/MSD | Fietd Dup | Praservati Anatysls
Sample | Sample [ Sample {Dezeripte . Sampts | Project % (Suwogme| Blank | Les ioscls) ms ) wscLs | .m0 MSD | MSIMSD | RFOCLs | RPD an | Container{ Sampls | Prep |PropHotd| Anelysis | Hold Time} Refarence | tncrament
0. | Mame 0 n Bazxty Anaiyte Resutts' | Quatmiar | RL ] RLW? | Oilitian | Recovary| cLsaK? | CLaok? | %Ree | Mot? | %Rec | Mat? | %Rec |Cinhet?z| RPD Mer? Mz | setre | ox? Date Dsts _ | Time Mat?| Oats Mat? | Samphe Kt
N Ao DEAF - | < 30RO " - Soka &
1221=40 140 any- . 365 days t0wys | 170 pob
e X 50 2130% “0-t40% q0140% | <30 3 50% . conapee) 4 | e
ther 130__|_yermor 120
Arocior- 1016 182 [ e - V273872008
Aroclor1721 365 [ es 31162004
Moo 1232 B 162 ] e ansrza08 .
v Arochor1 242 182 ] s . . 1213672004
04340181 [0411019-17] Prry | B4LYOOY {Arpctor-1248 582 ) Yas Yes | 8/18i2004 12002004  vas 82005 Yas Yos
. . Aroclor1254 836 s, . 121672004
. . Aroclor 760 173 es. - 262008
. 380 X Yor N 121672004
etRChDrD-hot-eyen ET7] 810 Yor - 7167200
Aracior- 1016 X U s, 57004 A
Arock: E [y 2 = . 217802004
] es . [ (ananoe
U X es - 127672004
D 101318 Primary | BaL1OM . o _ T . " Yes Yos | 81812004 {120102004]  Yes [ 172008 Yes Yo
. 7y o ; . | [Tenaizeer
s il 21672004
] 203 Yay ) 2172004
269 33 Yas 3211812004
. [V 23 T304
° '] 29 es . R _ 121672004
u s - 21672004
U e N - [anermed
1019-19] Primary { BALIGOT [Noclori248 E ) . Yus Yes | 81972004 { 121102004 vos 12005 ] Yes Yor
Apctyr 254 183 ey N . Y ’ : 121872004 .
. AroCtor 1260 852 X s 1271672004
271 i) Yot . ' T1BI004
etrachkoro-mata-xylana 81 - 795 Yos. - 121872004
Aroctor- 1018 2 | zienoos
Aroclo 1221 s e 201657604
Scavim AroCior- 1232 X - N 1201672004
Reforares roctor:1242 - es . - . X 21873004
s tspriedat 7| BALIIN {Aroclor: 1248 2o - P R Yos ves | anaoa [ 1zn0m004|  ves 17572005 Yos No Yo
N oo Aroclor-1254 3 R . 12M612004
Arocior 1260 X U s PR . 1271672004
758 X Yes . 211672004 ) )
7 i 297 763 Ves, - 21167200
Wethod ot} >
ethod Bia: N
3 ABcRr 1016 5 2 =
Aroclor) 721 7 e .
ockr-1732 " - ) "
ArBCior 1242 s
eronk | B IO L1248 e . 121102004 | ronsaoos | oves Yo
By [ .
rocioriZ54 s -
. f . . arocior-1260 Y 29 . .
R . (3 75, et . _ .
. i 165 678 Yos - . - 5
LaBoratary Control Samph 4
B | Armclor 1018 T2 [EX2 Ve g 7T
R A S oo : tes | B [loderlnn = 122 L 5 Vo 818 . 1201012004, 120182004 Yes .
N 20 5.4 Yas .
istrix Spit T
] [Arocior-1E 16 { 1639 +— T Bag T vas [ I i l 916 Yes.
8411001- {Arocior-1260 1330 135 Yos {67 _| Yes .
. us l MEt ] } } %  MCEXY Yo 1211072004 satenos | vs
. {Tetrachiaro-met ne T a2 1 | 1 | X Yes | You
[Hairtx Spiky Dupticate
o N — 1 [Aroclor-1018 T tasy, S 223 | Yes | . T 1 | 1 | J_ari Yes 986 A
I P M50 u::smm Aroclor-{260 ]l ‘E F 2238 = Yeu { - = o } I i’ i | TN Yos 632 21102004, 121672004 Yes
[Tetrachioro-metarylona | 418 | 1 1 1 762 | ves | l L H} Yon
Biank cets - data not avalabla
“Suriogates, LCS's and MSMSD'a ara only renartad in % recovary in the Regon 13 LIME. . -
“*Preservaton based on PSEP mquiremants for arganic paramelars (hokd ime is 1 year when frozun) N X -
sedment I EPA Region 10 of EPA stated, "50-1 had a spiked valuo of 171 , aeny historical ras 9t 120 UGk No control lmds have besn st in this laboratory.”)
*No stated in lahoradory narralives. The tima from sampkg to final delvembles wan 3,54 monihs. . .
NC = vakia not caleulated .
X 4ol . . .
. 7 -
. . '




TABLE G-3 - LOWER DUWAMISH TRIAD SAMPLING EVENT_

PCB DATA REVIEW - -
EPA REGION 8
7
Field Lab Qualifier k) " Analysis
' Sample . Sample Project T Surrogate Preservation | Container {  Analysia Reference “ Complstenass
Sample - Sample : Analyta Resuits*| (Lab Dilution } > Hotd Time .
. : e our . e oK
D D Description Qualifier} RL RL Met? . % Recovery Met' 0oK? Date Met? Sample’ K?
. . . Spike = 170 ppb
» - . . § months Avernge = 120
e ’ (omalysis) Acceptance = 40- %
140%
. — [Primary Sampies
T Argclor-1248 20 u 20 Yes
) . . Aroclor-1254 20.2 B Yes . - . .
>~ : - e ?0-307-0.001 o 4344101 Reg Sample Araclor1260 - GO E - Yoo Yes Yes 12/30/2004 Yes
Dacachiorobipheny! 114
. Aroclor-1248 20 V] 20 Yes . . N
. Arocior-1254 30.1 . Yes :
N S~D<m?-0002' . 4344102 Reg Sample Aroclor-1260 132 Ves -1 . Yes Yes 12/30/2004 . Yes .
Decachiorobiphenyl 107 ~ _
S Aroclor-1248 20 1Y) 20 . _Yes B i | =
& Aroclar-1264 27.2 Yes ) . T
s . . 1 2
r D-307-003 : 4‘344103 Reg Sample “Arotlor1260 Fer] Vo5 Yes Yes 2/30/2004 . Yes . )
Decachlorobiphenyl . 128 | -
DR Aroclar-1248 20 y 20 Yes
. Araclar-1254 4 184 Yes
- - . Yes 0f .
SD-309-0001 ._1344:105 Reg Sample Aroclor1260 1 Yoo Yes @ 1273072004 ) . Yes B T
i Decachiorobiphenyl | 118 N - el Bl
. B Aroclor-1248 20 - U 20 Yes
" " Arocior-1254 25.8 Yes
. ! - Yes . Y 2
‘S.‘D-jlil-g(?ﬂii_ L 434111 Reg Sample ] Aroclor1260 354 Veu . Yes k es ) 12/30/2004 ) Yes R .
e . Decachiorobipheny! 101 ) N N -
- IO . Aroclor-1248 259 Yes - =
2 N Lo Aroclor-1254 1110 Yes T
h i T SD-3.11-0(101 4344113 Reg Sample Aroclor-1260 FI Yeos Yes . Yes 12/30/2004 Yes f
o L : Decachiorobiphenyl - 94,
£ Aroclor-1248 1280 Yes B
r P Aroclor-1254 4890 - Yes . o
. 8D-311-0002 “:_3:41_14 B l_?eg Sample Aroclor1260 219 Yos Yes Yes .1213012004 . Yas ] -
. : . Decachiarobiphany! i 113 . - P
- Araclor-1248 703 20 Yes
Aroclor-1254 3370 Yes . " - . .
7 ) 4344115 Reg Sample Arocior 1260 373 Yoo Yes . Yes 1213072004 . Yes . }
- B biphany! - - 120
=
b - - . Aroclor-1248 20 7] 20 Yes - . . .-
L - i § . ‘Aroclor-1254 1450 Yes ’ it net i A
sl L
= = D-312-0001 4344117 Reg Sample “Afoclor1260 709 Yes Yes Yes 12/30/2004 Yes
. . : . Decachiorobipheny! 103
. Arocior-1248 20 u 20 Yes .
: Aroclor-1254 842 Yes -
43441 ~Reg & - Yes 1273 0 Y
- T 3 4344121 -Req Samplo Aroclor-1260 2 | T P Yos = ves | 12302004 e
. . - Decachiorobiphenyl 117
= -
’ ’
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TABLE G-3 - LOWER DUWAMISH TRIAD SAMPLING EVENT

PCB DATA REVIEW
EPA REGION 8

. Field Lab Qualifier . . " Analysis .
., - - Sample - -4 ; Sample | - Project - Surrogate Preservation | Container Analysis N . Reference’ % Completeness
e E Sample ° Sample Analyte Results*|  (Lab Oilution - Hold Time oy —ar
. ™ D Description Qualifier) RL RL Met? % Recovery Mei? OK? Date Met? Sample’ OK?'
. Spike = 170 ppb
6 months Average = 120
) 20 ppb (analysis) Acceptance > 40- %
| 140%
- . N Aroclor-1248 pi) U 20 Yes .
._Amclor-1254 20 u 20° Yes
o SD-314-0001 4344125 Reg Sample Aroclor-1260 2 ] 55 Yos Yes Yes Yes
S . i Decachiorobipheny! 119
—e Sl € Aroclor-1248 - 146 Yes - :
. Amclor-1254 13 Yes ) -
N _301116—000’% - _ —4-3‘?4134 Reg Sample Aroclor1260 20 Yer Yes Yes 12/30/2004 Yes ~
T Decachiorobipheny! 104 N _
o . Arclor-1248 20 20 Yes N o
. Aroclor-1254 36.2 Yes \
D-318-000; 3 - o e e D
B 8! 2 _ 4 447146 Reg Sample Aroclor-1260 6.7 Yes Yes Yes 12/30/2004 Yes -
Decachiorobiphenyl : 127 .
Asoclor-124i 20 Y] 20 Yes * -
| 2 L gD321-0003 4344155 | Reg Sample Asoclor-1254 109 Yes Yes Yes 12/3012004 Yes -
. SO . - - v Aroclar-126¢ 183 Yes .
: : Decachiorabiptienyl 124 .
- Aroclor-1248 1420 Yes . - A L
- Aroclor-1254 482 Yes
— - S5D-322- 0 - -
. -0001 4_:?4.4159 Reg Sample “Aroclor-1260 1.2 Yor . Yes Yes 12{30/2 04 Yef. ]
Decachlorobiphenyl 128 L
Aroclor-1248 652 [T L D D I L R e )
Aroclor-1254 147 Yes .
o Hﬁ43ff163 ) Reg Sa_mple Hoclor 1960 216 Yos Yes Yes 1273012004 Yes _
Decachlorobiphenyl 114
Aroclor-1248 179 Yes T
. - Amclor-1254 693 Yes .
i . .43?1}.170 Reg Sample Aroclor1260 5.3 Vs Yes . Yes 1273012004 Yes
e e —n Decachiorabipheny! 105 -
. Arocior-1248 711 Ves )
* p Ameclor-1254 L) Yes
SD-327-0002 e .414?171 Reg Sample Arotlor160 508 Vos Yes Yes 12/30/2004 Yes )
L Decachiorobipheny! a1t P,
*_|Primary Sa . ]
= N - 7-0000 Aroclor-1248 20 V] 20 Yes .
Sk
-  eup SO-433-0000, 4354001 Reg Sample Aoclor 1254 104 Jes Yes Yes 12/3012004 Yes
VR N . . notanahzed) Aroclor-1260 41.6 Yes
Decachlorobiphany! 82 _—
- Aroclor-1248 347 Yes ST
802080000 2540 . Arocior-1254 190 Yes N .
-2 i -_02 ‘ Reg Sample T Acior 1560 T8 oe Yes Yes 12/30/2004 Yes ) -
PO - Decachiorobiphenyt 20 -
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TABLE G-3 - LOWER DUWAMISH TRIAD SAMPLING EVENT

PCB DATA REVIEW
- EPAREGION 8 .
A
Field Lab - Qualifier . Analysis
Sample Sample || Project " Analysis . Reference % Completeness
- Sample Sample y Analyte Results* | (Lab Dilution b " Hold Time o ann
" iD 0 Description . Qualifier) RL RL Met? % Recovery Mat? OK? Date Met? Sample’ OK?"
. Spite = 170 pob
6 months Average = 120
N 20 pob {analysis) Accuplance = 40- 95%
. 140%
- _—» i>' - Aroclor-124 20 Y] 20 Yes
Araclor-1254 57.5 Yes .
) SD-208-0000 4354003 Reg Sarnpie ool 26 502 Yes Yes Yes 12/30/2004 Yes
Decachiorobiphenyl 74 .
_ Aroclor-1248 20 Y] 20 Yes N .
. Aroclor-1254 48.9 Yes K
SD-2120000 | s006 | -Reg Sample Aracior-160 %0 T F) Yos Yes Yes | 12002004 ves i
" Decachiorobiphsnyl 63
— Arodior-1248 483 Ves _ ISR T =
R Aroclor-1254 201 Yes \
L f?—i?-fljﬂg o 435:011 Reg Safv\ple Aroclor-1260 W34 Yes , Yes Yes 12/30/2004 Yas t
_ R -_* Decachicrobipheny! 78
Aroelor-1248 DNR . - - _
Arocler-1254 DNR y .
4354013 - Rag Sample Arodior-1260 DNR Yes Va's Yes
Decachiorobiphsnyl dnr
Arocior-124 759 Yos - i T
Atoclor-1254 227 Yas
L 1354014 Rag Sample ™ Arodior-126 56.3 77 Yes Yes 1273072004 . Yes o
Decachiorobiphenyi i 102 - .
- Araclor-1248 2 ves | oL ~ . e e e
. Aroclor-1254 7 Yaos
T ?D—337-0000 o 4354019 .- Reg Snfnple Arocior-1260 304 Ves Yes Yes 12/30/2004 Yes
I - Decachiorobipheny! 77
. Arotlor-1248 20 u 20 Yes N B R o
. of Aroclor-1254 1170 Yes . i .
- SD-341-0000 - 4354023 'SD~333-0000 Arotior-1260 598 Yos Yes Yes 12/30/2004 Yes
- Decachlorobipheny! 113 . e o
Arodor-1248 113 Ves N D I I T - v
[ . Duplicate of Aroclor-1254 3290 Yes
< SD{J42—D(300 4»354!)24 SD-338-0000 Aroror 960 56 Ves Yes Yes 127302004 Yes o o
Decachiorobiphenyl 76
Aroclor-1248 20 20 Yes
1 ’ .- Aroclor-1254 124 Yes
T T B S;DG45‘EO_EA)N“ ] 13544?27 + -Reg Sample - Srorior 1260 EX Ves Yes Yes 12/30/2004 Yes  --
Decachicrobiphenyl 120
S Dot Aocior-1248 20 U 20 Yes T — S __
M ) Aroclor-1254 238 Yes
), 4354031 Reg Sample Aroclor- 360 s Vs, Yes Yas 12/30/2004 Yes ) B B o
N Decachiorobiphenyl 108
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TABLE G-3 - LOWER DUWAMISH TRIAD SAMPLING EVENT

PCB DATA REVIEW
EPA REGION 8

Field  Labp

Sample : Sample ’

Sample -
Description

Analyte

Results*

Qualifier
(Lab

Qualifier)

Sample
RL

Project
RL Met?

Surrogate

Dilution | % Recovery

Preservation
Met?**

Container

OK?

% Compieteness
oK

D D

20 ppb

Sequim

Aroclor-1248

20

Yes

Aroclor-1254

Yes

(spiked at ? ppb)

Arotlor-1260

20

Yes

Decachiorobipheny!

Yes

Sequim

Aroclor-1241

2%

Yes

Aracior-1254

Yas

(spiked at ? ppb)

Aracior-126

20

Yes

Dacachiorobipheny!

Ms

- Aroclor-1254

Arocior-1260

Decachlorobiphenyt

Matrix Spike Duplicate

MSD

Aroclor-1254

Aroclor-1260

Decachiorobiphenyl

Matrix Spike

' MS

Aroclor-1254

Araclor-1280

Decachlorabiphenyl

Matrix Spike Duplicate
i

Aroclor-1254

Aroclor-1260

Decachlorobiphenyl

Laboratory Control Sample

Lcs

Aroclor-1254

Aroclor-1260

Decachlorobiphenyl

Lcs

Aroclor-1254

Aroclor-1260

Decachlorohiphenyl

" [Method Bianks

Blank’

Aroclor-1248

Aroclor-1254

Araclor-1260

Decachlorobiphenyt

Blank

Aroclor-1248

Araclor-1254

Aroclor-1260

Decachiorobiptieny!

Blank cells - data is not available

*Surrogates, LCS's and MS/MSD's are only répollaﬂ In % recovery in the Region 8 LIMS,

**Preservation based on PSEP

*+++Assume 100% per John Wakeman
=2.NC = value not calculated

quil for organic

{hold time is 1 year when frozen}
- ™Sequim sediment reference limits derived from information recsived from EPA Region 10 (Steve Reimer -"SQ-1 had a spiked valite of 170 ug/kg when created, ea)

DNR - did not report; sample lost during preparation at the {aboratory

Page 4 of 1

rly historical results averaged 120 ug/kg. No control limits have been set in this laboratory.")






